PATENT COOPERATION TREATY 



US/1 



PCT 



COMMUNICATION OF 
INTERNATIONAL APPLICATIONS 



(PCT Article 20) 



Date of mailing: 



09 January 2002 (09.01.02) 



From the INTERNATIONAL BUREAU 



To: 



Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as designated Office 



The International Bureau transmits herewith copies of the international applications having the following international application 
numbers and international publication numbers: 



International application no.: 
PCT/JP01/05421 



International publication no.: 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer: 

Sangeeta JAIYA 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/349 (July 1992) 



4576121 



• 9 



1/4 

PCT REQUEST 525882B 

Original (for SUBMISSION) - printed on 25.06.2001 02:02:38 PM 



o 

0-1 


For Feenlulnn Off1«*A iiqa nnlv 
i ui icboiviny wiiiwU u«*o winy 

International Application No. 




0-2 


International Rilng Date 


[2 5. 6, 0 1 j 


0-3 


Name of receiving Office and "PCT 
International Application" 







0-4 

0-4-1 


Form - PCT/RO/101 PCT Request 

Prepared using 


PCT-EASY Version 2.91 
(updated 01.01.2001) 


0-5 


Petition 

The undersigned requests that the 
present International application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


Japanese Patent Office (RO/JP) 


0-7 


Applicant's or agenfs file reference 


525882B 


1 


Title of invention 


DATA COMMUNICATION DEVICE 


II 

H-1 
II-2 
II-4 
II-5 

ll-6 
II-7 


Applicant 

This person Is: 
Applicant for 
Name (LAST, First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
all designated States 
YOSHIMOTO, Morio 

c/o MITSUBISHI DENKI KABUSHIKI KAISHA 

2-3, Marunouchi 2-chome, 

Chiyoda-ku, Tokyo 100-8310 

Japan 

JP 

JP 


IIM 

111-1-1 
IIM -2 
IIM-4 
111-1-5 

111-1-6 
IIM -7 


Applicant and/or Inventor 
This person is: 
Applicant for 
Name (LAST, Rrst) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
all designated States 
MATSUDA, Yukinari 

c/o MITSUBISHI DENKI KABUSHIKI KAISHA 

2-3, Marunouchi 2-chome, 

Chiyoda-ku, Tokyo 100-8310 

Japan 

JP 

JP 



2/4 

PCT REQUEST 525882B 

Original (for SUBMISSION) - printed on 25.06.2001 02:02:38 PM 



III-2 


Applicant and/or inventor 




111-2-1 


This person is: 


applicant and inventor 


III-2-2 


Applicant for 


all designated States 


III-2-4 


Name (LAST. First) 


OKA, Susumu 


tll-2-5 


Address: 


c/o MITSUBISHI DENKI KABUSHIKI KAISHA 
2-3, Marunouchi 2-chome, 
Chiyoda-ku, Tokyo 100-8310 
Japan 


III-2-6 


State of nationality 


JP 


III-2-7 


State of residence 


JP 


IV-1 


Agent or common representative; or 
address for correspondence 

The person identified below is hereby/has 
been appointed to act on behalf of the 
appllcant(s) before the competent 
International Authorities as: 


agent 


IV-1-1 


Name (LAST, First) 


TAZAWA, Hiroaki 


IV-1 -2 


Address: 


7F, Daito Bldg. , 

7-1, Kasumigaseki 3-chome. 

Chiyoda-ku, Tokyo 100-0013 

Japan 


IV-1 -3 


Telephone No. 


03-3591-5095 


IV-1-4 


Facsimile No. 


03-3501-2585 


IV- 1-5 


e-mail 


y-i-shin@jade.dti .ne.jp 


IV-2 


Additional agent(s) 


additional agent (s) with same address as 
first named agent 


IV-2-1 


Nlamefst 


1TA v T*r% 1UI aeon ^ Vxi 1 


V 


Designation of States 




V-1 


Regional Patent 

(other kinds of protection or treatment if 
any, are specified between parentheses 
after the designation (s) concerned) 




V-2 


National Patent 

(other kinds of protection or treatment if 
any, are specified between parentheses 
after the designation (s) concerned) 


us 


V-S 


Precautionary Designation Statement 

In addition to the designations made 
under items V-1, V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
cm aesignauons wnicn wouiu dw perrniiiwj 
under the PCT except any designation(s) 
of the State(s) indicated under item V-8 
below. The applicant declares that those 
additional designations are subject to 
confirmation and that any designation 
which is not confirmed before the 
expiration of 1 5 months from the priority 
date is to be regarded as withdrawn by 
the applicant at the expiration of that time 
limit 




V-6 


Exclusions) from precautionary 
designations 


NONE 



* ♦ 

3/4 

PCT REQU EST 525882B 

Original (for SUBMISSION) - printed on 25.06.2001 02:02:38 PM 



VI-1 

VM-1 
VI-1 -2 
VI-1 -3 


Priority claim of earlier national 
application 

Ring date 

Number 
Country 


26 June 2000 (26.06.2000) 

Paf pnf annl irafinn 9nfin_1 Q1 1 QQ 
JP 


Vl-2 


Priority document request 

The receiving Office Is requested to 
prepare and transmit to the International 
Bureau a certified copy of the earlier 
application(s) identified above as item(s): 


VI-1 


VI 1-1 


International Snarphina Autharltv 

Chosen 


Japanese Patent Office (JPO) (ISA/JP) 


VIII 


Check list 


number of sheets 


electronic file(s) attached 


\/in -t 


Request 


4 






Description 


64 




Will o 


Claims 


10 




\/IM A 


Abstract 


1 


EZABST00.TXT 


\/ltl c 


Drawings 


6 




VIII-7 


TOTAL 


85 




Accompanying Items 


paper document(s) attached 


electronic file(s) attached 


Vlll-8 


Fee calculation sheet 


s 




VIII-9 


Separate signed power of attorney 






VIIM0 


Copy of general power of attorney 






VIII-16 


PCT-EASY diskette 




diskette 


Vtll-17 


Other (specified): 


Revenue stamps of 
transmittal fee for 
receiving office 




VIII-17 


Other (specified): 


Submission of 
certificate of 
payment for 
international fee 




Vlll-18 


Flours of tha drawinas which should 

accompany the abstract 


1 


VMM 9 


Language of filing of the International 
application 


English 


IX-1 


Signature of applicant or agent 






IX-1-1 


Name (LAST, First) 


TAZAWA, Hiroaki 




IX-2 


Signature of applicant or agent 






IX-2-1 


Name (LAST, Firsl) 


KATO , Mas anobu 





FOR RECEIVING OFFICE USE ONLY 



10-1 



Date of actual receipt of the purported 
International application 



4/4 

PCT REQUEST 525882B 

Original (for SUBMISSION) - printed on 25.06.2001 02:02:38 PM 



10-2 

10-2-1 

10-2-2 


mi ami iuai 

Rac^aK/aH 

Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
International application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/JP 


10-6 


Transmittal of search copy delayed 
until search fee Is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 





RECORD COPY 



1/4 

PCT REQUEST 525882B 

Original (for SUBMISSION) - printed on 25.06.2001 02:02:38 PM 



0 

0-1 


For receiving Office use only 

International Application No. 


PCT/JP 01/05^21 


0-2 


International Filing Date 


25.06.01 


0-3 


Name of receiving Office and U PCT 
International Application 11 


PCT International Application 
JAPAN PATENT OFFICE 




0-4 

0-4-1 


Form - PCT/RO/101 PCT Request 

Prepared using 


PCT-EASY Version 2.91 
(updated 01.01.2001) 


0-5 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


Japanese Patent Office (RO/JP) 


0-7 


Applicant's or agents file reference 


525882B 


1 


Title of invention 


DATA COMMUNICATION DEVICE 


II \ 

11-1 

II-2 

II-4 

II-5 

II-6 
II-7 


Applicant 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
all designated States 
YOSHIMOTO, Morio 

c/o MITSUBISHI DENKI KABUSHIKI KAISHA 

2-3, Marunouchi 2-chome, 

Chiyoda-ku, Tokyo 100-8310 

Japan 

JP 

JP 


111-1 

III-1-1 
111-1-2 
111-1-4 
111-1-5 

111-1-6 

ni-1-7 


Applicant and/or inventor 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
all designated States 
MATSUDA, Yukinari 

c/o MITSUBISHI DENKI KABUSHIKI KAISHA 

2-3, Marunouchi 2-chome, 

Chiyoda-ku, Tokyo 100-8310 

Japan 

JP 

JP 



2/4 

PCT REQUEST 

Original (for SUBMISSION) - printed on 25.06.2001 02:02:38 PM 



111-2 

111-2-1 
III-2-2 
lil-2-4 
III-2-5 

III-2-6 
III-2-7 


Applicant and/or inventor 

This person is: 
Applicant for 
Name (LAST, First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
all designated States 
OKA, Susumu 

c/o MITSUBISHI DENKI KABUSHIKI KAISHA 

2-3 , Marunouchi 2-chome, 

Chiyoda-ku, Tokyo 100-8310 

Japan 

JP 

JP 


IV-1 

IV-1-1 
IV-1 -2 

IV- 1-3 
IV-1 -4 
IV- 1-5 


Agent or common representative; or 
address for correspondence 

The person identified below is hereby/has 
been appointed to act on behaJf of the 
applicant(s) before the competent 
International Authorities as: 
Name (LAST, First) 

Address: 

Telephone No. 
Facsimile No. 
e-mail 


agent 

TAZAWA, Hiroaki 

7P Daito Blda . 

7-1, Kasumigaseki 3-chome. 

Chiyoda-ku, Tokyo 100-0013 

Japan 

03-3591-5095 
03-3501-2585 
y-i-shin@ j ade . dti .ne.jp 


IV-2 
IV-2-1 


Aaaitionai ageniisj 

Name(s) 


additional agent (s) with same address as 
first named agent 
KATO, Masanobu 


V 
V-1 


Designation of States 




Regional Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation (s) concerned) 




V-2 


National Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation (s) concerned) 


US 


V-5 


Precautionary Designation Statement 

in addition to the designations made 
under items V-1 , V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
ail designations which would be permitted 
under the PCT except any designation(s) 
of the State(s) indicated under item V-6 
below. The applicant declares that those 
additional designations are subject to 
confirmation and that any designation 
which is not confirmed before the 
expiration of 15 months from the priority 
date is to be regarded as withdrawn by 
the applicant at the expiration of that time 
limit. 




V-6 


Exclusion(s) from precautionary 
designations 


NONE 



3/4 

PCT REQUEST 525882B 

Original (for SUBMISSION - printed on 25.06.2OO1 02:02:38 PM 



VI-1 

VI-1 -1 
VI-1 -2 
VI-1 -3 


Priority claim of earlier national 
application 

Filing date 

Number 
Country 


26 June 2000 f 26. 06. 2000 ^ 
Patent application 2000-191188 
JP 


Vl-2 


Priority document request 

The receiving Office is requested to 
prepare and transmit to the Internationa] 
Bureau a certified copy of the earlier 
appfication(s) identified above asitem(s): 


VI-1 


VIM 


International Searching Authority 
Chosen 


Japanese Patent Office (JPO) (ISA/JP) 


VIII 


Check list 


number of sheets 


electronic file(s) attached 


VIII-1 


Request 


4 




VII I-2 


Description 


64 




Vlll-3 


Claims 


10 




VIII-4 


Abstract 


1 


EZABST00.TXT 


VIII-5 


Drawings 


6 




VHI-7 


TOTAL 


85 




Accompanying items 


paper document(s) attached 


electronic file(s) attached 


VIII-8 


Fee calculation sheet 


s 




VIII-9 


Separate signed power of attorney 






VIII-10 


Copy of general power of attorney 






VI1I-16 


PCT-EASY diskette 




diskette 


vi ii- 1 y 


wirier ^optsciiitsu^ . 


Revenue stamps of 
transmittal fee for 
receiving office 




VIII-17 


Other (specified): 


Submission of 
certificate of 
payment for 
international fee 




VIII-1 8 


Figure of the drawings which should 
accompany the abstract 


1 


VII 1-1 9 


Language of filing of the international 
application 


English 


IX-1 


Signature of applicant or agent 


to; 

if 






IX-1-1 


Name (LAST, First) 


TAZAWA, Hiroaki ^ ! 


-it \ 




IX-2 


Signature of applicant or agent 




'?r# 


mm 




IX-2-1 


Name (LAST, First) 


KATO, Masanobu 









FOR RECEIVING OFFICE USE ONLY 



10-1 



Date of actual receipt of the purported 
international application 



25.05.01 



4/4 

PCT REQUEST 

Original (for SUBMISSION - printed on 25.06.2001 02:02:38 PM 



10-2 

10-2-1 
10-2-2 


Drawings: 

Received 
Not received 




10-3 


Corrected date of actual receipt due 
to later but timely received papers or 
drawings completing the purported 
international application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 11(2) 




10-5 


International Searching Authority 


ISA/JP / 


10-6 


Transmittal of search copy delayed 
until search fee is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 


OR JULY 2DM 0 6.07.01 



1 

DESCRIPTION 

Data Communication Device 

5 Technical Field 

This invention relates to a data communication device from/ in which 
data is sent or received through a communication line. 

Background Art 

10 A conventional information communication terminal has been, for 
example, disclosed in Published Unexamined Japanese Application No. 
H8-130587 (1996). In this Application, a plurality of communication 
lines are bundled, transmission data is divided into a plurality of 
pieces of transmission divided data on a data sending end, the pieces 

15 of transmission divided data are allocated among the bundled 

communication lines, and the pieces of transmission divided data are 
transmitted through the bundled communication lines as if the bundled 
communication lines denote one communication line. On a data receiving 
end, a data transmission delay time in each communication line is 

2 0 considered in advance, phases of the pieces of transmission divided 
data transmitted through the bundled communication lines are properly 
adjusted, and the pieces of transmission divided data are received 
as the transmission data as if the bundled communication lines denote 
one communication line. 

2 5 Also, in cases where a single communication line is only used, the 

transmission data is sent from the data sending end through the 
communication line. On the data receiving end, a data transmission 
delay time in the communication line is considered in advance, and 
the transmission data is received. 

3 0 Therefore, multimedia communication can be performed between the 



2 



data sending end and the data receiving end through the communication 
line or the communication lines. 

However, in the conventional information communication terminal, 
the multimedia communication is performed by bundling a plurality of 
5 communication lines or by using a single communication line. Therefore, 
in cases where a failure occurs in a communication line so as to 
deteriorate transmission quality in the communication line, a piece 
of transmission divided data or transmission data transmitted through 
the communication line is changed to false data or is lost. As a result, 
10 there is a problem that the transmission data cannot be reliably or 
stably received on the data receiving end. 

Disclosure of Invention 

An object of the present invention is to provide, with due 

15 consideration to the drawbacks of the conventional information 

communication terminal, a data communication device in which data 
communication is stably performed even though transmission quality 
of data in a communication line is deteriorated in cases where the 
data communication is performed through a plurality of communication 

2 0 lines or a single communication line. 

The object is achieved by the provision of a data communication device 
comprising, a line state monitoring unit for detecting a line state 
relating to transmission quality in a communication line and producing 
line state information indicating the line state, and a transmission 

2 5 control unit, having a plurality of operation modes corresponding to 

a plurality of error tolerance levels different from each other, for 
selecting a specific operation mode from the operation modes according 
to the line state information produced by the line state monitoring 
unit and performing a transmission control for transmission data, 

3 0 which is planned to be sent out to the communication line, according 
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to the specific operation mode. 

In the above conf iguration, the specific operation mode optimum to 
a current transmission quality in the communication line is selected, 
and the transmission control is performed for the transmission data 
5 input by a subscriber according to the specific operation mode. 

Accordingly, even though the line state of the communication line 
deteriorates , the transmission data such as media data can be prevented 
from being changed to faulty data or being lost during multimedia 
communication through the communication line, and the multimedia 
10 communication can be stably performed. 

It is preferred that the specific operation mode is changed to another 
operation mode by the transmission control unit in response to the 
change of the line state indicated by the line state information during 
the transmission of the data without suspending the transmission of 
15 the data, and the transmission control is performed for the 

transmission data according to the changed operation mode by the 
transmission control unit. 

Accordingly, the multimedia communication can be stably performed. 
It is also preferred that the transmission control unit has a 
2 0 plurality of data multiplexing methods corresponding to the operation 
modes, a specific multiplexing method is selected from the 
multiplexing methods by the transmission control unit according to 
the line state information produced by the line state monitoring unit, 
and pieces of transmission data, which are planned to be sent out to 

2 5 the communication line, are multiplexed with each other to a stream 

of multiplexed transmission data according to the specific 
multiplexing method. 

Accordingly, the transmission control is performed for the 
transmission data according to the specific multiplexing method 

3 0 optimum to the current line state, and the multimedia communication 
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can be stably performed. 

It is also preferred that the specific operation mode is changed 
to another operation mode corresponding to a high error tolerance level 
by the transmission control unit according to the line state 
5 information in cases where the line state information indicates a 
deteriorated line state, and the specific operation mode is changed 
to another operation mode corresponding to a low error tolerance level 
by the transmission control unit according to the line state 
information in cases where the line state information indicates an 
10 ameliorated line state. 

Accordingly, the error tolerance level is determined according to 
the current line state , and the multimedia communication can be stably 
performed. 

It is also preferred that the data communication device further 
15 comprises an operation mode change request receiving unit for 
receiving an operation mode change request from a second data 
communication device and sending the operation mode change request 
to the transmission control unit to make the transmission control unit 
perform the transmission control for the transmission data according 
2 0 to a particular operation mode indicated by the operation mode change 
request . 

Even though an operation mode optimum to the current line state is 
not determined in the data communication device, an operation mode 
optimum to the current line state is sent from the second data 

2 5 communication device to the data communication device. Accordingly, 

the transmission control can be appropriately performed according to 
the operation mode optimum to the current line state, and the 
multimedia communication can be stably performed. 

It is also preferred that the data communication device further 

3 0 comprises a line interface, connected with the communication line, 
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for sending the transmission data to the communication line. The 
transmission control unit controls the line interface to add a new 
communication line connected with the line interface, in cases where 
the specific operation mode corresponds to a high error tolerance level, 
5 and to disconnect the new communication line from the line interface 
in cases where the specific operation mode changed to a low error 
tolerance level. 

Therefore, in cases where it is required to insert redundant data 
into the transmission data due to the high error tolerance level, the 
10 number of communication lines is increased. Accordingly, the 
multimedia communication can be stably performed. 

Also, in cases where it is not required to insert redundant data 
into the transmission data due to the high error tolerance level, the 
number of communication lines is increased. Accordingly, a 
15 transmission bandwidth in the multimedia communication can be 
efficiently used. 

It is also preferred that the data communication device further 
comprises a line interface for receiving and sending the transmission 
data to/from the communication line. The transmission control unit 
2 0 controls the line interface to increase a data transfer rate for data 
sending while decreasing a data transfer rate for data reception by 
a degree of the increase of the data transfer rate for data sending 
in cases where the specific operation mode is changed to a particular 
operation mode corresponding to a high error tolerance level in the 

2 5 transmission control unit to perform the transmission control for the 

transmission data sent out to the communication line according to the 
particular operation mode. 

Therefore, in cases where it is required to insert redundant data 
into the transmission data due to the high error tolerance level, a 

3 0 ratio of a data transfer rate for data sending to a data transfer rate 
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for data reception is changed to smoothly transmit the data. 
Accordingly, the multimedia communication can be stably performed. 
It is also preferred that the data communication device further 
comprises a line interface for receiving and sending the transmission 
5 data from/ to the communication line. The transmission control unit 
controls the line interface to decrease a data transfer rate for data 
sending while increasing a data transfer rate for data reception by 
a degree of the decrease of the data transfer rate for data sending 
in cases where the specific operation mode is changed to a particular 

10 operation mode corresponding to a low error tolerance level in the 
transmission control unit to perform the transmission control for the 
transmission data sent out to the communication line according to the 
particular operation mode. 
Accordingly, in cases where it is not required to insert redundant 

15 data into the transmission data due to the high error tolerance level, 
a ratio of a data transfer rate for data sending to a data transfer 
rate for data reception is changed, and a transmission bandwidth in 
the multimedia communication can be efficiently used. 

The object is also achieved by the provision of a data communication 

2 0 device comprising a line state monitoring unit for detecting a line 
state relating to transmission quality in a communication line and 
producing line state information indicating the line state, a 
transmission control unit, having a plurality of operation modes 
corresponding to a plurality of error tolerance levels different from 

2 5 each other, for selecting a specific operation mode from the operation 

modes according to the line state information produced by the line 
state monitoring unit and performing a transmission control for 
transmission data, which is sent out to the communication line or is 
received through the communication line, according to the specific 

3 0 operation mode, and an operation mode change request outputting unit 
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for requesting of a second data communication device, with which 
communication is performed through the communication line, that an 
operation mode selected in the second data communication device is 
changed to the specific operation mode selected by the transmission 
5 control unit. 

In the above configuration, the specific operation mode optimum to 
a current transmission quality in the communication line is used in 
the second data communication device communicating with the data 
communication device. Accordingly, even though the line state of the 
10 communication line deteriorates, the transmission data sent from the 
second data communication device can be prevented from being changed 
to faulty data or being lost during multimedia communication through 
the communication line, and the multimedia communication can be stably 
performed . 

15 It is preferred that the request of the operation mode change request 

outputting unit to the second data communication device is performed 
during the sending or reception of the transmission data without 
suspending the sending or reception of the transmission data. 
Therefore, the transmission data is successively sent from the second 

2 0 data communication device regardless of the change of the operation 
mode, and the transmission data is successively received in the second 
data communication device regardless of the change of the operation 
mode. Accordingly, the multimedia communication can be stably 
performed. 

2 5 It is also preferred that the transmission control unit has a 

plurality of data multiplexing methods corresponding to the operation 
modes, a specific multiplexing method is selected from the 
multiplexing methods by the transmission control unit according to 
the line state information produced by the line state monitoring unit, 

3 0 and the operation mode change request outputting unit requests the 
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second data communication device , during the transmission of the data 
without suspending the transmission of the data, to select the specific 
multiplexing method. 

Accordingly, the transmission control is performed in the second 
5 data communication device for the transmission data according to the 
specific multiplexing method optimum to the current line state, and 
the multimedia communication can be stably performed. 

It is also preferred that the operation mode change request 
outputting unit requests the second data communication device to 

1 0 change the specific operation mode to an operation mode corresponding 
to a high error tolerance level in cases where the line state 
information produced by the line state monitoring unit indicates a 
deteriorated line state, and the operation mode change request 
outputting unit requests the second data communication device to 

1 5 change the specific operation mode to an operation mode corresponding 
to a low error tolerance level in cases where the line state information 
produced by the line state monitoring unit indicates an ameliorated 
line state. 

Accordingly, the transmission control is performed in the second 
2 0 data communication device according to an operation mode optimum to 
the current line state, and the multimedia communication can be stably 
performed. 

It is also preferred that the data communication device further 
comprises an operation mode change request receiving unit for 

2 5 receiving an operation mode change request from the second data 

communication device, and sending the operation mode change request 
to the transmission control unit to make the transmission control unit 
perform the transmission control for the transmission data, which is 
received through the communication line or is sent out to the 

3 0 communication line, according to a particular operation mode 
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indicated by the operation mode change request. 

Even though an operation mode optimum to the current line state is 
not determined in the data communication device , an operation mode 
optimum to the current line state is sent from the second data 
5 communication device to the data communication device. Accordingly , 
the transmission control can be appropriately performed according to 
the operation mode optimum to the current line state, and the 
multimedia communication can be stably performed. 

It is also preferred that the data communication device further 

10 comprises a line interface, connected with the communication line, 
for receiving or sending the transmission data from/ to the 
communication line. The transmission control unit controls the line 
interface to add a new communication line connected with the line 
interface, in cases where the specific operation mode corresponds to 

15 a high error tolerance level , and to disconnect the new communication 
line, which is connected with the line interface, from the line 
interface in cases where the specific operation mode corresponding 
to the high error tolerance level is changed to that corresponding 
to a low error tolerance level. 

2 0 Therefore, in cases where it is required to insert redundant data 
into the transmission data due to the high error tolerance level, the 
number of communication lines is increased. Accordingly, the 
multimedia communication can be stably performed. 
Also, in cases where it is not required to insert redundant data 

2 5 into the transmission data due to the high error tolerance level, the 

number of communication lines is increased. Accordingly, a 
transmission bandwidth in the multimedia communication can be 
efficiently used. 

It is also preferred that the data communication device further 

3 0 comprises a line interface, connected with the communication line, 
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for receiving or sending the transmission data from/ to the 
communication line. The operation mode change request receiving unit 
further receives a communication line adding request or a 
communication line disconnecting request from the second data 
5 communication device, the operation mode change request receiving 
unit sends the communication line adding request or the communication 
line disconnecting request to the transmission control unit, the 
transmission control unit controls the line interface to add a new 
communication line connected with the line interface according to the 

1 0 communication line adding request and changes the specific operation 
mode to an operation mode corresponding to a high error tolerance level 
according to the operation mode change request, and the transmission 
control unit controls the line interface to disconnect the new 
communication line, which is connected with the line interface, from 

1 5 the line interface according to the communication line disconnecting 
request and changes the specific operation mode to an operation mode 
corresponding to a low error tolerance level according to the operation 
mode change request - 

Therefore, even though the current line state is not detected in 

2 0 the data communication device, information of the addition of 
communication lines or information of the disconnection of 
communication lines is sent from the second data communication device 
to the data communication device. Accordingly, the number of 
communication lines optimum to the multimedia communication can be 

2 5 set in the data communication device. 

It is also preferred that the operation mode change request 
outputting unit requests the second data communication device to add 
a new communication line connected with the second data communication 
device in cases where the operation mode change request outputting 

3 0 unit requests the second data communication device to change the 
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specific operation mode to an operation mode corresponding to a high 
error tolerance level , and the operation mode change request 
outputting unit requests the second data communication device to 
disconnect the new communication line/ which is connected with the 
5 second data communication device, from the second data communication 
device in cases where the operation mode change request outputting 
unit requests the second data communication device to change the 
operation mode corresponding to the high error tolerance level to an 
operation mode corresponding to a low error tolerance level. 

10 Therefore , even though the current line state is not detected in 
the second data communication device, the number of communication 
lines optimum to the multimedia communication can be set in the second 
data communication device. 

It is also preferred that the data communication device further 

15 comprises a line interface for receiving and sending the transmission 
data from/to the communication line. The transmission control unit 
controls the line interface to increase a data transfer rate for data 
sending while decreasing a data transfer rate for data reception by 
a degree of the increase of the data transfer rate for data sending , 

2 0 in cases where the specific operation mode is changed to a particular 
operation mode corresponding to a high error tolerance level in the 
transmission control unit to perform the transmission control for the 
transmission data sent out to the communication line according to the 
particular operation mode, and to increase a data transfer rate for 

2 5 data reception while decreasing a data transfer rate for data sending 

by a degree of the increase of the data transfer rate for data reception 
in cases where the specific operation mode is changed to a particular 
operation mode corresponding to a high error tolerance level in the 
transmission control unit to perform the transmission control for the 

3 0 transmission data received through the communication line according 
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to the particular operation mode. 

Therefore , in cases where it is required to insert redundant data 
into the transmission data due to the high error tolerance level, a 
ratio of a data transfer rate for data sending to a data transfer rate 
5 for data reception is changed to smoothly transmit the data. 

Accordingly/ the multimedia communication can be stably performed. 

It is also preferred that the data communication device further 
comprises a line interface for receiving and sending the transmission 
data from/ to the communication line. The transmission control unit 

10 controls the line interface to decrease a data transfer rate for data 
sending while increasing a data transfer rate for data reception by 
a degree of the decrease of the data transfer rate for data sending, 
in cases where the specific operation mode is changed to a particular 
operation mode corresponding to a low error tolerance level in the 

15 transmission control unit to perform the transmission control for the 
transmission data sent out to the communication line according to the 
particular operation mode, and to decrease a data transfer rate for 
data reception while increasing a data transfer rate for data sending 
by a degree of the decrease of the data transfer rate for data reception 

2 0 in cases where the specific operation mode is changed to a particular 
operation mode corresponding to a low error tolerance level in the 
transmission control unit to perform the transmission control for the 
transmission data received through the communication line according 
to the particular operation mode. 

2 5 Accordingly, , in cases where it is not required to insert redundant 

data into the transmission data due to the high error tolerance level, 
a ratio of a data transfer rate for data sending to a data transfer 
rate for data reception is changed, and a transmission bandwidth in 
the multimedia communication can be efficiently used. 

3 0 It is also preferred that the data communication device further 
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comprises a line interface for receiving and sending the transmission 
data from/ to the communication line. The operation mode change request 
receiving unit further receives a data rate change request from the 
second data communication device , the operation mode change request 
5 receiving unit sends the data rate change request to the transmission 
control unit, the transmission control unit controls the line 
interface to increase a data transfer rate for data sending while 
decreasing a data transfer rate for data reception by a degree of the 
increase of the data transfer rate for data sending according to the 

10 data rate change request, in cases where the specific operation mode 
is changed to a particular operation mode corresponding to a high error 
tolerance level in the transmission control unit according to the 
operation mode change request to perform the transmission control for 
the transmission data sent out to the communication line according 

15 to the particular operation mode, and the transmission control unit 
controls the line interface to increase a data transfer rate for data 
reception while decreasing a data transfer rate for data sending by 
a degree of the increase of the data transfer rate for data reception 
according to the data rate change request in cases where the specific 

2 0 operation mode is changed to a particular operation mode corresponding 
to a high error tolerance level in the transmission control unit 
according to the operation mode change request to perform the 
transmission control for the transmission data received through the 
communication line according to the particular operation mode. 

2 5 Therefore, even though it is required in the second data 

communication device to change a ratio of a data transfer rate for 
data sending to a data transfer rate for data reception in the 
multimedia communication, information of the ratio is sent to the data 
communication device. Accordingly, the ratio optimum to the 

3 0 multimedia communication can be set in the data communication device. 
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It is also preferred that the operation mode change request 
outputting unit requests the second data communication device to 
increase a data transfer rate for data sending while decreasing a data 
transfer rate for data reception by a degree of the increase of the 
5 data transfer rate for data sending f in cases where the operation mode 
change request outputting unit requests the second data communication 
device to change the specific operation mode to a particular operation 
mode corresponding to a high error tolerance level in the transmission 
control unit according to the operation mode change request to perform 

10 the transmission control for the transmission data sent out to the 
communication line according to the particular operation mode, and 
the operation mode change request outputting unit requests the second 
data communication device to increase a data transfer rate for data 
reception while decreasing a data transfer rate for data sending by 

15 a degree of the increase of the data transfer rate for data reception 
in cases where the operation mode change request outputting unit 
requests the second data communication device to change the specific 
operation mode to a particular operation mode corresponding to a high 
error tolerance level in the transmission control unit according to 

2 0 the operation mode change request to perform the transmission control 
for the transmission data received through the communication line 
according to the particular operation mode. 

Therefore, even though it is required in the data communication 
device to change a ratio of a data transfer rate for data sending to 

2 5 a data transfer rate for data reception in the multimedia communication, 
information of the ratio is sent to the second data communication 
device. Accordingly, the ratio optimum to the multimedia 
communication can be set in the second data communication device. 



3 0 Brief Description of Drawings 
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Fig. 1 schematically shows a data communication system corresponding 
to first to fifth embodiments of the present invention. 

Fig. 2 is a block diagram showing the configuration of a data coding 
and sending device and a data flow according to a first embodiment 
5 of the present invention. 

Fig. 3 is a block diagram showing the configuration of a data receiving 
and decoding device and a data flow according to a second embodiment 
of the present invention. 

Fig. 4 A is a block diagram showing the configuration of a data sending 
10 and receiving device and a data flow of a data sending operation 
according to a third embodiment of the present invention. 

Fig. 4B is a block diagram showing the configuration of the data 
sending and receiving device and a data flow of a data reception 
operation according to the third embodiment. 
1 5 Fig. 5A is a block diagram showing the configuration of a data sending 
and receiving device of a data sending end and a data flow of a data 
sending operation according to a fourth embodiment of the present 
invention. 

Fig. 5B is a block diagram showing the configuration of a data sending 
2 0 and receiving device of a data receiving end and a data flow of a data 
reception operation according to the fourth embodiment. 

Fig. 6A is a block diagram showing the configuration of a first data 
sending and receiving device, from which a downward stream of 
multiplexed media data is sent out to a communication line and in which 

2 5 an upward stream of multiplexed media data transmitted through the 

communication line is received, according to a fifth embodiment of 
the present invention. 

Fig. 6B is a block diagram showing the configuration of a second 
data sending and receiving device, from which an upward stream of 

3 0 multiplexed media data is sent out to a communication line and in which 
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a downward stream of multiplexed media data transmitted through the 
communication line is received, according to the fifth embodiment. 

Best Mode for Carrying Out the Invention 
5 Hereinafter, the best mode for carrying out the present invention 
will now be described with reference to the accompanying drawings to 
explain the present invention in more detail. 
EMBODIMENT 1 

Fig. 1 schematically shows a data communication system corresponding 
10 to first to fifth embodiments of the present invention. 

In Fig. 1, 11 indicates a data coding and sending device for coding 
data and sending the coded data. 12 indicates a data receiving and 
decoding device for receiving the coded data from the data coding and 
sending device 11 and decoding the coded data. 13 indicates a data 
1 5 sending and receiving device having a function of the data coding and 
sending device 11 and a function of the data receiving and decoding 
device 12. 14 indicates a general communication network such as a 
telephone network. 

Next, an operation performed in the data communication system will 
2 0 be described below. 

In the data coding and sending device 11, pieces of media data (or 
transmission data) are encoded to pieces of coded media data, and 
multimedia communication is performed by sending the pieces of coded 
media data to the data receiving and decoding device 12 or the data 

2 5 sending and receiving device 13 through a plurality of communication 

lines or a single communication line of the general communication 
network 14. In the data receiving and decoding device 12 or the data 
sending and receiving device 13, the pieces of coded media data 
received from the communication lines or the single communication line 

3 0 are decoded to the pieces of media data. 
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Also, because the data sending and receiving device 13 has the 
function of the data coding and sending device 11, pieces of media 
data are encoded to pieces of coded media data in the data sending 
and receiving device 13, and multimedia communication is performed 
5 by sending the pieces of coded media data to the data receiving and 
decoding device 12 through a plurality of communication lines or a 
single communication line of the general communication network 14. 
In the data receiving and decoding device 12 , the pieces of coded media 
data received from the communication lines or the single communication 
10 line is decoded to the pieces of media data. 

Therefore, because the pieces of media data are coded and are sent 
out to the general communication network 14, the pieces of coded media 
data can be received on a receiving end far from a sending end, and 
the pieces of media data can be obtained. 
15 Next, multimedia communication reliably performed regardless of a 
failure occurring in a communication line or a plurality of 
communication lines is described with reference to Fig. 2. 

Fig. 2 is a block diagram showing the configuration of the data coding 
and sending device 11 and a data flow according to a first embodiment 
2 0 of the present invention. 

In Fig. 2, 21 indicates a line interface for sending a stream of 
multiplexed media data to a plurality of communication lines or a 
single communication line (hereinafter, the data sending through a 
plurality of communication lines is described) . 22 indicates a line 

2 5 state monitoring unit for detecting a line state relating to 

transmission quality in each communication line connected with the 
line interface 21 and producing line state information indicating the 
line states of the communication lines. 23 indicates a transmission 
control unit for performing a transmission control for pieces of media 

3 0 data according to the line state information sent from the line state 
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monitoring unit 22. 

Next, an operation of the data coding and sending device 11 will 
be described below. 
When pieces of media data are received from a plurality of subscribers 
5 or a subscriber, the pieces of media data received in the data coding 
and sending device 11 are multiplexed to a stream of multiplexed media 
data in the transmission control unit 23. Also, a current line state 
of each communication line connected with the data coding and sending 
device 11 is always detected in the line state monitoring unit 22, 

1 0 and line state information indicating the current line states of the 
communication lines is sent to the transmission control unit 23. In 
the transmission control unit 23, an operation mode (for example, a 
type of error correction) corresponding to an error tolerance level 
optimum to the current line state of each communication line is 

15 selected from a plurality of operation modes according to the line 
state information, and a data multiplexing method relating to the 
selected operation mode is selected from a plurality of data 
multiplexing methods for each communication line. Therefore, pieces 
of media data are multiplexed to multiplexed media data according to 

2 0 the selected data multiplexing methods in the transmission control 
unit 23. That is, a transmission control is performed for the pieces 
of media data. Here, because the current line states change with time, 
the selected data multiplexing methods corresponding to the 
communication lines change with time. 

2 5 Thereafter, a stream of multiplexed media data is output from the 

transmission control unit 23 to the communication lines of the general 
communication network 14 through the line interface 21. 

Therefore, in cases where current line states of a plurality of 
communication lines or a line state of one communication line 

3 0 deteriorate to lower transmission quality of media data in the 
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communication lines or the communication line during the multimedia 
communication between the data coding and sending device 11 and the 
data receiving and decoding device 12 (or the data sending and 
receiving device 13), error tolerance levels for the line states or 
5 an error tolerance level for the line state are heightened in the 
transmission control unit 23 , and pieces of media data planned to be 
sent out to the communication lines or the communication line are 
multiplexed according to selected data multiplexing methods 
corresponding to the heightened error tolerance levels without 

10 suspending the data transmission. 

Also, in cases where transmission quality of a plurality of 
communication lines or one communication line is heightened during 
the multimedia communication, error tolerance levels for the line 
states or an error tolerance level for the line state aire lowered in 

15 the transmission control unit 23, and pieces of media data planned 
to be sent out to the communication lines or the communication line 
are multiplexed according to selected data multiplexing methods 
corresponding to the lowered error tolerance levels without 
suspending the data transmission. 

2 0 As is described above, in the first embodiment, a current line state 
relating to transmission quality in each communication line is always 
detected in the line state monitoring unit 22 of the data coding and 
sending device 11, an error tolerance level optimum to the line state 
is determined for each communication line, and a data multiplexing 

2 5 method (or an operation mode) corresponding to the error tolerance 

level is selected for each communication line in the transmission 
control unit 23. Therefore, even though transmission quality of one 
communication line is lowered during multimedia communication, a data 
multiplexing method for media data planned to be sent out to the 

3 0 communication line can be selected according to the detected current 
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line state of the communication line, and pieces of media data can 
be multiplexed with each other according to the selected data 
multiplexing methods. Accordingly, each piece of media data can be 
prevented from being changed to faulty data or being lost during the 
5 multimedia communication, and the multimedia communication can be 
stably performed. 

Also, in the first embodiment, in cases where a deteriorated 
transmission quality of one communication line is recovered to a normal 
transmission quality, an error tolerance level of the communication 

10 line is lowered to a normal tolerance level. Therefore, media data 
planned to be sent out to the communication line can be multiplexed 
with other pieces of media data according to a data multiplexing method 
corresponding to the normal tolerance level. Accordingly, because an 
amount of redundant data inserted into the media data is decreased, 

15 a transmission band for the multimedia communication can be 

efficiently used while the multimedia communication is stably 
performed . 

In the first embodiment, current line states of the communication 
lines are always detected in the data coding and sending device 11 
2 0 to multiplex pieces of media data with each other according to data 
multiplexing methods optimum to the current line states. However, the 
first embodiment is not limited to the detection of the current line 
state in the data coding and sending device 11. For example, it is 
applicable that current line states of the communication lines be 

2 5 always detected in the data sending and receiving device 13 to 

multiplex pieces of media data with each other according to data 
multiplexing methods optimum to the current line states. 

EMBODIMENT 2 

3 0 In the first embodiment, in cases where transmission quality of 
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communication lines is deteriorated, pieces of media data planned to 
be sent out to the communication line are multiplexed with each other 
according to data multiplexing methods optimum to the deteriorated 
line states in the data coding and sending device 11 so as to stably 
5 perform the multimedia communication. In contrast, in a second 
embodiment, in cases where transmission quality of communication 
lines or a communication line is deteriorated, multimedia 
communication is stably performed by using a function of the data 
receiving and decoding device 12. 

10 Fig. 3 is a block diagram showing the configuration of the data 
receiving and decoding device 12 and a data flow according to a second 
embodiment of the present invention. 

In Fig. 3, 31 indicates a line interface for receiving a stream of 
multiplexed media data from a plurality of communication lines or a 

15 single communication line (hereinafter, the data reception through 
a plurality of communication lines is described) . 32 indicates a line 
state monitoring unit for detecting a line state relating to 
transmission quality in each communication line connected with the 
line interface 31 and producing line state information indicating the 

2 0 line states of the communication lines. 33 indicates a transmission 
control unit for performing a transmission control for the stream of 
multiplexed media data received in the line interface 31 according 
to the line state information sent from the line state monitoring unit 
32 . 34 indicates an operation mode change request outputting unit for 

2 5 producing a change request of an operation mode for a transmission 

control according to an instruction of the transmission control unit 
33 and outputting request data including the operation mode change 
request to the data coding and sending device 11 communicated with 
the data receiving and decoding device 12. 

3 0 Next, an operation of the data receiving and decoding device 12 will 
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be described below. 

In the line interface 31, pieces of multiplexed media data are 
received from a plurality of communication lines of the general 
communication circuit 14 as a stream of multiplexed media data, and 
5 the stream of multiplexed media data is sent to the transmission 
control unit 33. In the transmission control unit 33, the stream of 
multiplexed media data is demultiplexed to pieces of media data, and 
the pieces of media data are output to subscribers. 
Also, in the line state monitoring unit 32, a current line state 
10 of each communication line is always detected, and line state 

information indicating the line states of the communication lines is 
sent to the transmission control unit 33. In the transmission control 
unit 33, an error tolerance level optimum to the line state of each 
communication line is determined according to the line state 
15 information. The error tolerance levels of the communication lines 
are sent to the operation mode change request outputting unit 34. 

In the operation mode change request outputting unit 34, request 
data including an operation mode change request is produced. The 
operation mode change request indicates the changing to operation 
2 0 modes corresponding to the error tolerance levels determined in the 
data receiving and decoding device 12. Thereafter, the request data 
is output to the data coding and sending device 11 connected with the 
data receiving and decoding device 12 through the communication line. 
For example, in cases where a plurality of line states of a plurality 

2 5 of communication lines (or a line state of a communication line) 

deteriorate, error tolerance levels for the communication lines are 
heightened, and an operation mode change request indicating the 
changing to operation modes corresponding to high error tolerance 
levels is sent to the data coding and sending device 11 through the 

3 0 communication lines or one communication line. Also, in cases where 
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deteriorated line states of the communication lines (or a deteriorated 
line state of one communication line) are restored to normal line 
states, the error tolerance levels for the communication lines are 
lowered to normal error tolerance levels , and an operation mode change 
5 request indicating the changing to operation modes corresponding to 
the normal error tolerance levels is sent to the data coding and sending 
device 11 through the communication line. 

Therefore, the request data is received in the data coding and 
sending device 11. In the data coding and sending device 11, in cases 

1 0 where operation modes selected in the data coding and sending device 
11 can be changed in response to the request data, the operation modes 
selected in the data coding and sending device 11 are changed to the 
operation modes corresponding to the error tolerance levels 
determined in the data receiving and decoding device 12 according to 

1 5 the operation mode change request, data multiplexing methods relating 
to the changed operation modes are selected, and pieces of media data 
to be sent out to the communication lines connected with the data 
receiving and decoding device 12 are multiplexed with each other 
according to the selected data multiplexing methods, and a stream of 

2 0 multiplexed media data is sent to the data receiving and decoding 
device 12. 

As is described above, in the second embodiment, current line states 
of the communication lines are always detected in the line state 
monitoring unit 22 of the data decoding and receiving device 12, error 

2 5 tolerance levels optimum to the detected line states are determined, 

and an operation mode change request indicating the changing to 
operation modes corresponding to the error tolerance levels is output 
from the data receiving and decoding device 12 to the data coding and 
sending device 11 through the communication line so as to make the 

3 0 data coding and sending device 11 select the operation modes 
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corresponding to the error tolerance levels. Therefore, even though 
transmission quality of communication lines is deteriorated during 
multimedia communication/ pieces of media data planned to be sent out 
to the communication lines can be multiplexed with each other in the 
5 data coding and sending device 11 according to the operation mode 
change request sent from the data receiving and decoding device 12 
through the communication line. Accordingly/ each piece of media data 
can be prevented from being changed to faulty data or being lost during 
the multimedia communication/ and the multimedia communication can 

10 be stably performed. 

Also, in the second embodiment/ in cases where deteriorated 
transmission quality of communication lines are recovered to normal 
transmission quality, error tolerance levels of the communication 
lines are lowered in the data decoding and receiving device 12, 

15 operation modes corresponding to the low error tolerance levels are 
selected, an operation mode change request is output to the data coding 
and sending device 11 through the communication lines so as to make 
the data coding and sending device 1 1 select data multiplexing methods 
relating to the operation modes selected in the data decoding and 

2 0 receiving device 12. Therefore, pieces of media data planned to be 
sent out to the communication lines can be multiplexed with each other 
in the data coding and sending device 11 according to the selected 
data multiplexing methods corresponding to the normal transmission 
quality. Accordingly, because an amount of redundant data inserted 

2 5 into the pieces of media data is decreased, a transmission band for 

the multimedia communication can be efficiently used while the 
multimedia communication is stably performed. 

In the second embodiment, current line states of the communication 
lines are always detected in the data decoding and receiving device 

3 0 12, and an operation mode change request is sent to the data coding 
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and sending device 11 to make the data coding and sending device 11 
change the operation modes of the communication lines. However, the 
second embodiment is not limited to the detection of the line states 
in the data decoding and receiving device 12. For example, it is 
5 applicable that current line states of the communication lines be 
always detected in the data sending and receiving device 13 to make 
the data coding and sending device 11 (or another data sending and 
receiving device 13 ) change operation modes of the communication lines 
and multiplex pieces of media data sent out to the communication lines 
10 with each other according to data multiplexing methods relating to 
the changed operation modes. 

EMBODIMENT 3 

In the first embodiment, current line states of the communication 
15 lines are always detected in the data coding and sending device 11 
so as to stably perform multimedia communication. Also, in the second 
embodiment, current line states of the communication lines are always 
detected in the data decoding and receiving device 12 so as to stably 
perform multimedia communication. In contrast, in a third embodiment, 
2 0 current line states of the communication lines are always detected 
in the data sending and receiving device 13 so as to stably perform 
multimedia communication between the data sending and receiving 
devices 13 . 

Fig. 4A is a block diagram showing the configuration of the data 

2 5 sending and receiving device 13 of a data sending end and a data flow 

of a data sending operation according to a third embodiment of the 
present invention, and Fig. 4B is a block diagram showing the 
configuration of the data sending and receiving device 13 of a data 
receiving end and a data flow of a data reception operation according 

3 0 to the third embodiment. 
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In Fig. 4A and Fig. 4B, one data sending and receiving device 13 
is placed on a data sending end, and another data sending and receiving 
device 13 is placed on a data receiving end. 41 indicates a line 
interface for sending or receiving a stream of multiplexed media data 
5 to/from a plurality of communication lines or a single communication 
line (hereinafter, the data sending or receiving through a plurality 
of communication lines is described). 

42 indicates a line state monitoring unit for detecting a current 
line state relating to transmission quality in each communication line 

10 connected with the line interface 41 and producing line state 

information indicating the line states of the communication lines. 

43 indicates a transmission control unit for determining an error 
tolerance level optimum to the line state according to the line state 
information sent from the line state monitoring unit 42 for each 

15 communication line, selecting operation modes corresponding to the 
error tolerance levels, performing a transmission control for pieces 
of media data, which are planned to be sent from the line interface 
41, according to the selected operation modes to produce a stream of 
multiplexed media data, and performing a transmission control for a 

2 0 stream of multiplexed media data received in the line interface 41 
to produce pieces of media data. 

44 indicates an operation mode change request out putting unit for 
producing an operation mode change request which indicates the 
changing of operation modes to the selected operation modes determined 

2 5 in the transmission control unit 43, and outputting request data 

including the operation mode change request from the data sending and 
receiving device 13 placed on a data sending (or receiving) end to 
the data sending and receiving device 13 placed on a data receiving 
(or sending) end. 

3 0 45 indicates an operation mode change request receiving unit for 
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receiving the request data including the operation mode change request 
from the data sending and receiving device 13 placed on the data sending 
(or receiving) end and sending the operation mode change request to 
the transmission control unit 43. 
5 Next, a data transmission and reception operation of the data sending 
and receiving devices 13 and an operation mode change performed by 
the leadership of the data sending and receiving device 13 of a data 
sending end will be described below. In this data transmission and 
reception operation, request data including an operation mode change 

10 request is sent from the data sending and receiving device 13 of a 
data sending end (refer to Fig. 4A) to the data sending and receiving 
device 13 of a data receiving end (refer to Fig. 4B) . 

As shown in Fig. 4A, current line states of the communication lines 
connected with the data sending and receiving device 13 of the data 

15 sending end are always detected in the line state monitoring unit 42, 
and line state information indicating the line states of the 
communication lines is sent to the transmission control unit 43. In 
the transmission control unit 43, an error tolerance level optimum 
to the line state of each communication line is determined according 

2 0 to the line state information, an operation mode (for example, a type 
of error correction) corresponding to the error tolerance level is 
selected for each communication line, and a data multiplexing method 
relating to the selected operation mode is selected from a plurality 
of data multiplexing methods for each communication line. 

2 5 Therefore, when pieces of media data are received from a plurality 

of subscribers or a subscriber, the pieces of received media data are 
multiplexed to multiplexed media data in the transmission control unit 
43 according to the selected data multiplexing methods. That is, a 
transmission control is performed for the pieces of media data. 

3 0 Thereafter, a stream of multiplexed media data is output from the 
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transmission control unit 43 to the line interface 41. 

Also, the error tolerance levels of the communication lines are sent 
to the operation mode change request outputting unit 44. In the 
operation mode change request outputting unit 44, an operation mode 
5 change request indicating the changing to operation modes 

corresponding to the error tolerance levels is produced, and request 
data including the operation mode change request is output to the line 
interface 41. 

Thereafter, the stream of multiplexed media data received from the 
10 transmission control unit 43 and the request data including the 

operation mode change request are output from the line interface 41 
to the data sending and receiving device 13 placed on the data receiving 
end through the communication lines of the general communication 
network 14. 

15 In the data sending and receiving device 13 placed on the data 

receiving end, as shown in Fig. 4B, the stream of multiplexed media 
data and the request data are received in the line interface 41 through 
the communication lines of the general communication network 14. The 
stream of multiplexed media data is sent to the transmission control 

2 0 unit 43, the request data including the operation mode change request 
is sent to the operation mode change request receiving unit 45. 

In the operation mode change request receiving unit 45, the request 
data including the operation mode change request is received, and the 
operation mode change request extracted from the request data is sent 

2 5 to the transmission control unit 43. 

In the transmission control unit 43, the operation mode change 
request is received, operation modes for the communication lines are 
changed to the operation modes selected in the data sending and 
receiving device 13 placed on the data sending end according to the 

3 0 operation mode change request, and a plurality of data demultiplexing 
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methods corresponding to the communication lines are selected 
according to the changed operation modes. Thereafter, the stream of 
multiplexed media data is demultiplexed to pieces of media data 
according to the selected data demultiplexing methods , and the pieces 
5 of media data are output to subscribers. 

For example, in cases where a plurality of line states of a plurality 
of communication lines (or a line state of a communication line) 
deteriorate, high error tolerance levels for the communication lines 
are determined in the data sending and receiving device placed on the 

10 data sending end, an operation mode change request corresponding to 
the high error tolerance levels is sent to the data sending and 
receiving device placed on the data receiving end through the 
communication lines or one communication line, data demultiplexing 
methods are selected according to the operation mode change request 

15 in the data sending and receiving device placed on the data receiving 
end, and pieces of media data are obtained according to the selected 
data demultiplexing methods. 

Also, in cases where deteriorated line states of a plurality of 
communication lines (or a deteriorated line state of a communication 

2 0 line) are restored to normal line states, error tolerance levels for 
the communication lines are lowered to normal error tolerance levels 
in the data sending and receiving device placed on the data sending 
end, an operation mode change request corresponding to the normal error 
tolerance levels is sent to the data sending and receiving device 

2 5 placed on the data receiving end through the communication lines or 

one communication line, and pieces of media data of the communication 
lines are obtained according to data demultiplexing methods selected 
by using the operation mode change request. 
Next, a data transmission and reception operation of the data sending 

3 0 and receiving devices 13 and an operation mode change performed by 
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the leadership of the data sending and receiving device 13 of a data 
receiving end will be described below. In this data transmission and 
reception operation, request data including an operation mode change 
request is sent from the data sending and receiving device 13 of the 
5 data receiving end to the data sending and receiving device 13 of the 
data sending end. 

As shown in Fig. 4B, in the data sending and receiving device 13 
of the data receiving end, a stream of multiplexed media data sent 
from a plurality of communication lines of the general communication 

10 circuit 14 is received in the line interface 41, and the stream of 
multiplexed media data is sent to the transmission control unit 43. 
In the transmission control unit 43, the stream of multiplexed media 
data is demultiplexed to pieces of media data, and the pieces of media 
data are output to subscribers. 

15 Also, current line states of the communication lines are always 
detected in the line state monitoring unit 42, and line state 
information indicating the current line states of the communication 
lines is sent to the transmission control unit 43. In the transmission 
control unit 43, an error tolerance level optimum to the line state 

2 0 of each communication line is determined, and the error tolerance 
levels of the communication lines are sent to the operation mode change 
request outputting unit 44 . 

In the operation mode change request outputting unit 44, request 
data including an operation mode change request is produced according 

2 5 to the error tolerance levels of the communication lines, and the 

request data is output to the data sending and receiving devices 13 
placed on the data sending end through the line interface 41 and the 
communication line or the communication lines. The operation mode 
change request indicates the changing to operation modes 

3 0 corresponding to the error tolerance levels. 
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Thereafter, as shown in Fig. 4A, in the data sending and receiving 
device 13 placed on the data sending end, the request data including 
the operation mode change request is received in the line interface 
41, and the request data including the operation mode change request 
5 is sent to the operation mode change request receiving unit 45. 

In the operation mode change request receiving unit 45, the request 
data including the operation mode change request is received, and the 
operation mode change request extracted from the request data is sent 
to the transmission control unit 43. In the transmission control unit 

10 43, operation modes corresponding to the error tolerance levels 

determined in the data sending and receiving device 13 of the data 
receiving end are selected according to the operation mode change 
requests, a transmission control is performed for pieces of media data 
to multiplex the pieces of media data according to data multiplexing 

1 5 methods relating to the selected operation modes . Thereafter, a stream 
of multiplexed media data is sent to the data sending and receiving 
device 13 of the data receiving end through the line interface 41 and 
the communication lines of the general communication network 14. 
For example, in cases where a plurality of line states of a plurality 

2 0 of communication lines (or a line state of a communication line) 
deteriorate, high error tolerance levels for the communication lines 
are determined in the data sending and receiving device placed on the 
data receiving end, an operation mode change request corresponding 
to the high error tolerance levels is sent to the data sending and 

2 5 receiving device 13 placed on the data sending end through the 

communication line or the communication lines, and pieces of media 
data are multiplexed with each other according to data multiplexing 
methods corresponding to the high error tolerance levels. Also, in 
cases where deteriorated line states of a plurality of communication 

3 0 lines (or a deteriorated line state of a communication line) are 
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restored to normal line states, error tolerance levels for the 
communication lines are lowered to normal error tolerance levels in 
the data sending and receiving device 13 placed on the data receiving 
end, an operation mode change request corresponding to the normal error 
5 tolerance levels is sent to the data sending and receiving device 13 
of the data sending end through the communication line or the 
communication lines, and pieces of media data are multiplexed with 
each other according to data multiplexing methods corresponding to 
the normal error tolerance levels • 

10 As is described above, in the third embodiment, a current line state 
of each communication line is always detected in the data sending and 
receiving device 13 of the data sending end (or the data receiving 
end) , an error tolerance level optimum to the detected line state is 
determined for each communication line, and an operation mode change 

15 request corresponding to the error tolerance levels of the 

communication lines is output to the data sending and receiving device 
13 of the data receiving end (or the data sending end) through the 
communication line . In cases where the operation mode change request 
is received in the data sending and receiving device 13 of the data 

2 0 receiving end, a stream of multiplexted media data is demultiplexed 
to pieces of media data according to data demultiplexing methods 
corresponding to the determined error tolerance levels in the data 
sending and receiving device 13 of the data receiving end. Also, in 
cases where the operation mode change request is received in the data 

2 5 sending and receiving device 13 of the data sending end, pieces of 

media data are multiplexted to a stream of multiplexted media data 
according to data multiplexing methods corresponding to the 
determined error tolerance levels in the data sending and receiving 
device 13 of the data sending end. Therefore, even though transmission 

3 0 quality of the communication lines is lowered during multimedia 
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communication, an operation mode change request corresponding to high 
error tolerance levels is sent from the data sending end (or the data 
receiving end) to the data receiving end (or the data sending end), 
a stream of multiplexted media data transmitted through the 
5 communication lines can be demultiplexed to pieces of media data on 
the data receiving end according to the operation mode change request 
sent from the data sending end, and pieces of media data can be 
multiplexed with each other on the data sending end according to the 
operation mode change request sent from the data receiving end through 
10 the communication line* Accordingly, the media data can be prevented 
from being changed to faulty data or being lost during multimedia 
communication, and the multimedia communication can be stably 
performed . 

Also, in the third embodiment, in cases where deteriorated 
15 transmission quality of communication lines is recovered to normal 
transmission quality, an operation mode change request corresponding 
to the normal transmission quality is sent from the data sending and 
receiving device 13 placed on the data sending end (or the data 
receiving end) to the data sending and receiving device 13 placed on 
2 0 the data receiving end (or the data sending end) . In cases where the 
operation mode change request is received on the data receiving end, 
a stream of multiplexted media data is demultiplexed to pieces of media 
data according to data demultiplexing methods corresponding to normal 
error tolerance levels on the data receiving end. Also, in cases where 

2 5 the operation mode change request is received on the data sending end, 

pieces of media data are multiplexted with each other according to 
data multiplexing methods relating to normal error tolerance levels 
on the data sending end. Accordingly, a transmission band for the 
multimedia communication can be efficiently used while the multimedia 

3 0 communication is stably performed. 
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EMBODIMENT 4 

in the first to third embodiments , the number of communication lines 
for data sending connected with the data sending and receiving device 
5 13 is fixed, and the number of communication lines for data reception 
connected with the data sending and receiving device 13 is fixed. That 
is, a transmission bandwidth for a stream of multiplexed media data 
sent from a data sending end to a data receiving end is fixed. In 
contrast, in a fourth embodiment, in cases where the line states of 

10 the communication lines already connecting the data sending end and 
the data receiving end considerably deteriorate, a plurality of new 
communication lines (or a new communication line) connecting the data 
sending end and the data receiving end are added to widen a transmission 
bandwidth for data transmission from the data sending end to the data 

15 receiving end. Also, in cases where the considerably-deteriorated 
line states are recovered to normal line states, the new communication 
lines, which connect the data sending end and the data receiving end, 
are disconnected from the data sending end and the data receiving end. 
Fig. 5A is a block diagram showing the configuration of the data 

2 0 sending and receiving device 13 of a data sending end and a data flow 
of a data sending operation according to a fourth embodiment of the 
present invention, and Fig. 5B is a block diagram showing the 
configuration of the data sending and receiving device 13 of a data 
receiving end and a data flow of a data reception operation according 

2 5 to the fourth embodiment. 

In Fig. 5A and Fig. 5B, one data sending and receiving device 13 
is placed on a data sending end, and another data sending and receiving 
device 13 is placed on a data receiving end. 51 indicates a line 
interface for receiving or sending a stream of multiplexed media data 

3 0 from/to a plurality of communication lines or a single communication 
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line (hereinafter/ the data sending or reception through a plurality 
of communication lines is described) . 

52 indicates a line state monitoring unit for detecting current line 
states relating to transmission quality in the communication lines 
5 connected with the line interface 51 and producing line state 

information indicating the current line states of the communication 
lines . 

53 indicates a transmission control unit for determining an error 
tolerance level according to the line state information sent from the 

1 0 line state monitoring unit 52 for each communication line, instructing 
the line interface 51 to additionally connect a plurality of new 
communication lines (or a new communication line) with the line 
interface 51 in cases where the current line states of the 
communication lines (or a current state of one communication line) 

15 considerably deteriorate, instructing the line interface 51 to 

disconnect the new communication lines from the line interface 51 in 
cases where the considerably-deteriorated line states of the 
communication lines are recovered to normal line states, performing 
a transmission control for pieces of media data, which is planned to 

2 0 be sent from the line interface 51, according to operation modes 
corresponding to the determined error tolerance levels, and 
performing a transmission control for a stream of multiplexed media 
data received in the line interface 51 according to operation modes 
corresponding to the determined error tolerance levels. 

2 5 54 indicates an operation mode change request outputting unit for 

producing an operation mode change request according to the error 
tolerance levels determined in the transmission control unit 53 and 
outputting request data including the operation mode change request 
and communication line addition information to the data sending and 

3 0 receiving device 13 of the other end. 
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55 indicates an operation mode change request receiving unit for 
receiving request data including an operation mode change request and 
communication line addition information from the data sending and 
receiving device 13 of the other end and sending the operation mode 
5 change request and the communication line addition information to the 
transmission control unit 53. 

Next/ a data transmission and reception operation of the data sending 
and receiving devices 13 and a communication line adding operation 
performed under the control of the data sending and receiving device 

10 13 of a data sending end will be described below. In this data 

transmission and reception operation, communication line addition 
information is sent from the data sending and receiving device 13 of 
a data sending end to the data sending and receiving device 13 of a 
data receiving end. 

15 As shown in Fig. 5A, a line state of each communication line connected 
with the data sending and receiving device 13 of the data sending end 
is always detected in the line state monitoring unit 52, and line state 
information indicating the line states of the communication lines is 
sent to the transmission control unit 53 . In the transmission control 

2 0 unit 53 , an error tolerance level optimum to the line state of each 
communication line is determined according to the line state 
information , an operation mode (for example, a type of error 
correction) corresponding to the error tolerance level is selected 
for each communication line, and a data multiplexing method relating 

2 5 to the operation mode is selected from a plurality of data multiplexing 

methods for each communication line. 

Therefore, when pieces of media data are received from a plurality 
of subscribers or a subscriber, the pieces of received media data are 
multiplexed to a stream of multiplexed media data in the transmission 

3 0 control unit 53 according to the selected data multiplexing methods. 
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That is, a transmission control is performed for the pieces of media 
data. Thereafter, the stream of multiplexed media data is output from 
the transmission control unit 53 to the line interface 51. 
Also, in cases where line states of a plurality of communication 
5 lines (or a communication line) connecting the data sending and 
receiving device 13 of the data sending end and the data sending and 
receiving device 13 of the data receiving end considerably deteriorate, 
the error tolerance levels of the communication lines are considerably 
heightened. Therefore, it is required to insert an appreciable amount 

10 of redundant data (or error correction codes) into the stream of 
multiplexed media data for the purpose of strengthening the error 
tolerance of the stream of multiplexed media data in the communication 
lines. In this case, a transmission bandwidth for the transmission 
of the stream of multiplexed media data is undesirably reduced due 

15 to the appreciable amount of redundant data. To sufficiently obtain 
a transmission bandwidth for the transmission of the stream of 
multiplexed media data, in cases where it is judged in the transmission 
control unit 53 that the line states of the communication lines 
considerably deteriorate, the data sending and receiving device 13 

2 0 of the data sending end negotiates with the data sending and receiving 
device 13 of the data receiving end for the addition of new 
communication lines (or a new communication line) connecting the data 
sending end and the data receiving end. 
In detail, information (hereinafter, called communication line 

2 5 addition information) indicating a request of the addition of new 

communication lines and the number of new communication lines or a 
request of no addition of new communication lines is produced in the 
transmission control unit 53 according to the line state information, 
and the determined error tolerance levels and the communication line 

3 0 addition information are sent from the transmission control unit 53 
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to the operation mode change request outputting unit 54. 

In the operation mode change request outputting unit 54 , an operation 
mode change request indicating the changing to operation modes 
corresponding to the determined error tolerance levels is produced, 
5 and request data including the operation mode change request and the 
communication line addition information is output to the line 
interface 51. 

Thereafter, the stream of multiplexed media data received from the 
transmission control unit 53 and the request data including the 

10 operation mode change request and the communication line addition 
information are output from the line interface 51 to the data sending 
and receiving device 13 of the data receiving end through the 
communication lines of the general communication network 14. 
In the data sending and receiving device 13 of the data receiving 

15 end, as shown in Fig. 5B, the stream of multiplexed media data and 
the request data including the operation mode change request and the 
communication line addition information are received in the line 
interface 51 through the communication lines of the general 
communication network 14 . The stream of multiplexed media data is sent 

2 0 to the transmission control unit 53, and the request data including 
the operation mode change request and the communication line addition 
information are sent to the operation mode change request receiving 
unit 55. 

In the operation mode change request receiving unit 55, the request 

2 5 data including the operation mode change request and the communication 

line addition information is received, the operation mode change 
request corresponding to the communication lines connected with the 
data sending and receiving device 13 of the sending end and the 
communication line addition information are sent to the transmission 

3 0 control unit 53. 
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In the transmission control unit 53 , the operation mode change 
request and the communication line addition information are received, 
operation modes corresponding to the error tolerance levels 
determined in the data sending and receiving device 13 of the data 
5 sending end are selected according to the operation mode change request , 
and a plurality of data demultiplexing methods relating to the selected 
operation modes are selected. Thereafter, the stream of multiplexed 
media data is demultiplexed to pieces of media data according to the 
selected data demultiplexing methods, and the pieces of media data 

1 0 are output to subscribers . Also, in cases where the communication line 
addition information indicates the addition of new communication 
lines, the transmission control unit 53 instructs the line interface 
51 to additionally connect a plurality of new communication lines, 
of which the number is indicated by the communication line addition 

15 information, with the data sending and receiving device 13 of the 
receiving end. Therefore, the new communication lines are connected 
with the data sending and receiving device 13 of the receiving end. 
Thereafter, information (hereinafter, called communication line 
addition completion information) indicating the completion of the 

2 0 addition of the new communication lines and the number of new 

communication lines is produced, and request data including the 
communication line addition completion information is sent to the data 
sending and receiving device 13 of the data sending end through one 
communication line of the communication network 14. 

2 5 As shown in Fig. 5A, in the data sending and receiving device 13 

of the data sending end, the request data including the communication 
line addition completion information is received in the line interface 
51 and is sent to the operation mode change request receiving unit 
55 . In the operation mode change request receiving unit 55 , the request 

3 0 data including the communication line addition completion information 
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is received, and the communication line addition completion 
information is sent to the transmission control unit 53. 

In response to the communication line addition completion 
information, the transmission control unit 53 instructs the line 
5 interface 51 to additionally connect the new communication lines, 
which are designated by the communication line addition completion 
information, with the data sending and receiving device 13 of the data 
sending end. Therefore, the data sending and receiving device 13 of 
the data sending end is additionally connected with the data sending 

10 and receiving device 13 of the data receiving end through the new 
communication lines (or the new communication line). 

Next, a data transmission and reception operation of the data sending 
and receiving devices 13 and a communication line disconnecting 
operation performed under the control of the data sending and receiving 

15 device 13 of a data sending end will be described below. In this data 
transmission and reception operation, communication line 
disconnection information is sent from the data sending and receiving 
device 13 of a data sending end to the data sending and receiving device 
13 of a data receiving end. 

2 0 As shown in Fig. 5A, a line state of each communication line connected 
with the data sending and receiving device 13 of the data sending end 
is always detected in the line state monitoring unit 52, and line state 
information indicating the line states of the communication lines is 
sent to the transmission control unit 53 . In the communication lines 

2 5 connecting the data sending and receiving device 13 of the data sending 

end and the data sending and receiving device 13 of the data receiving 
end, the new communication lines connecting the data sending and 
receiving device 13 of the data sending end and the data sending and 
receiving device 13 of the data receiving end are included. 

3 0 In the transmission control unit 53 , an error tolerance level optimum 
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to the line state of each communication line is determined according 
to the line state information/ an operation mode (for example, a type 
of error correction) corresponding to the error tolerance level is 
selected for each communication line, and a data multiplexing method 
5 relating to the operation mode is selected from a plurality of data 
multiplexing methods for each communication line. 

Therefore, when pieces of media data are received from a plurality 
of subscribers or a subscriber, the pieces of received media data are 
multiplexed to a stream of multiplexed media data in the transmission 

10 control unit 53 according to the selected data multiplexing methods. 
That is, a transmission control is performed for the pieces of media 
data. Thereafter, the stream of multiplexed media data is output from 
the transmission control unit 53 to the line interface 51. 
Also, in cases where considerably-deteriorated line states of the 

1 5 communication lines are recovered to normal line states , the high error 
tolerance levels of the communication lines are lowered to normal error 
tolerance levels. Therefore, it is not required to insert an 
appreciable amount of redundant data into the stream of multiplexed 
media data for the purpose of strengthening the error tolerance of 

2 0 the stream of multiplexed media data in the communication lines. In 
this case, a communication line disconnecting operation is performed 
under the control of the data sending and receiving device 13 of the 
data sending end. 
In detail, in the transmission control unit 53 , the new communication 

2 5 lines are disconnected from the data sending and receiving device 13 

of the data sending end, a transmission control is performed for pieces 
of media data planned to be sent to the data sending and receiving 
device 13 of the data receiving end to produce a stream of multiplexed 
media data from the pieces of media data according to the selected 

3 0 data multiplexing methods, and the stream of multiplexed media data 
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is sent to the data sending and receiving device 13 of the data 
receiving end through the communication lines not including any new 
communication lines. Also, information (hereinafter, called 
communication line disconnection information) indicating a request 
5 of the disconnection of new communication lines and the number of new 
communication lines or a request of no disconnection is produced in 
the transmission control unit 53 according to the line state 
information, and the determined error tolerance levels and the 
communication line disconnection information are sent from the 

10 transmission control unit 53 to the operation mode change request 
out put ting unit 54 . 

In the operation mode change request outputting unit 54 , an operation 
mode change request indicating the changing to operation modes 
corresponding to the determined error tolerance levels is produced, 

1 5 and request data including the operation mode change request and the 
communication line disconnection information is output to the line 
interface 51 . 

Thereafter, the request data including the operation mode change 
request and the communication line disconnection information is 
2 0 output from the line interface 51 to the data sending and receiving 
device 13 of the data receiving end through one communication line 
of the general communication network 14. 

In the data sending and receiving device 13 of the data receiving 
end, as shown in Fig. 5B, the stream of multiplexed media data and 

2 5 the request data including the operation mode change request and the 

communication line disconnection information are received in the line 
interface 51 through the communication lines of the general 
communication network 14 . The stream of multiplexed media data is sent 
to the transmission control unit 53, and the request data including 

3 0 the operation mode change request and the communication line 
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disconnection information is sent to the operation mode change request 
receiving unit 55. 

In the operation mode change request receiving unit 55, the request 
data including the operation mode change request and the communication 
5 line disconnection information is received , and the operation mode 
change request and the communication line disconnection information 
are sent to the transmission control unit 53. 

In the transmission control unit 53, the operation mode change 
request and the communication line disconnection information are 

1 0 received, operation modes corresponding to the error tolerance levels 
determined in the data sending and receiving device 13 of the data 
sending end are selected according to the operation mode change 
request, and a plurality of data demultiplexing methods relating to 
the selected operation modes are selected. Thereafter, the stream of 

15 multiplexed media data is demultiplexed to pieces of media data 

according to the selected data demultiplexing methods , and the pieces 
of media data are output to subscribers. Also, in cases where the 
communication line disconnection information indicates the 
disconnection of new communication lines, the transmission control 

2 0 unit 53 instructs the line interface 51 to disconnect the new 

communication lines from the data sending and receiving device 13 of 
the receiving end according to the communication line disconnection 
information. Therefore, the new communication lines are disconnected 
from the data sending and receiving device 13 of the receiving end 

2 5 and the data sending and receiving device 13 of the sending end. 

Next, a data transmission and reception operation of the data sending 
and receiving devices 13 and a communication line adding operation 
performed under the control of the data sending and receiving device 
13 of the data receiving end will be described below. In this data 

3 0 transmission and reception operation, communication line addition 
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information is sent from the data sending and receiving device 13 of 
the data receiving end to the data sending and receiving device 13 
of the data sending end. 
As shown in Fig. 5B, a current line state of each communication line 
5 connected with the data sending and receiving device 13 of the data 
receiving end is always detected in the line state monitoring unit 
52 , and line state information indicating the current line states of 
the communication lines is sent to the transmission control unit 53. 
Therefore , when a stream of multiplexed media data sent from a 

1 0 plurality of communication lines of the general communication circuit 
14 is received in the line interface 51, the stream of multiplexed 
media data is sent to the transmission control unit 53. In the 
transmission control unit 53, an error tolerance level optimum to the 
line state of each communication line is determined according to the 

15 line state information, the stream of multiplexed media data is 

demultiplexed to pieces of media data according to data demultiplexing 
methods corresponding to the determined error tolerance levels, and 
the pieces of media data are output to subscribers. Also, the error 
tolerance levels of the communication lines are sent to the operation 

2 0 mode change request outputting unit 54. 

Also, in cases where it is judged in the transmission control unit 
53 that current line states of a plurality of communication lines (or 
a current line state of a communication line) connecting the data 
sending and receiving device 13 of the data sending end and the data 

2 5 sending and receiving device 13 of the data receiving end considerably 

deteriorate, a communication line adding operation is performed under 
the control of the data sending and receiving device 13 of the data 
receiving end to sufficiently obtain a transmission bandwidth for the 
transmission of the stream of multiplexed media data. 

3 0 In detail, the transmission control unit 53 instructs the line 
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interface 51 to connect new communication lines (or a new communication 
line) with the data sending and receiving device 13 of the data 
receiving end. Therefore, the new communication lines are connected 
with the data sending and receiving device 13 of the data receiving 
5 end. Thereafter, error tolerance levels optimum to the line states 
of all communication lines including the new communication lines are 
determined according to the line state information, a stream of 
multiplexed media data transmitted through the communication lines 
including the new communication lines is demultiplexed to pieces of 

1 0 media data according to data demultiplexing methods corresponding to 
the determined error tolerance levels, and the pieces of media data 
are output to subscribers. Also, communication line addition 
information indicating the addition of new communication lines and 
the number of added new communication lines or no addition of new 

15 communication lines is produced in the transmission control unit 53 
according to the line state information, and the determined error 
tolerance levels and the communication line addition information are 
sent from the transmission control unit 53 to the operation mode change 
request outputting unit 54. 

2 0 In the operation mode change request outputting unit 54 , an operation 
mode change request indicating the changing to operation modes 
corresponding to the determined error tolerance levels is produced, 
and request data including the operation mode change request and the 
communication line addition information is output to the line 

2 5 interface 51. 

Thereafter, the request data including the operation mode change 
request and the communication line addition information is output from 
the line interface 51 to the data sending and receiving device 13 of 
the data sending end through one communication line or the 

3 0 communication lines of the general communication network 14. 
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In the data sending and receiving device 13 of the data sending end, 
as shown in Fig* 5A, the request data including the operation mode 
change request and the communication line addition information is 
received in the line interface 51 and is sent to the operation mode 
5 change request receiving unit 55. 

In the operation mode change request receiving unit 55 r the request 
data including the operation mode change request and the communication 
line addition information is received, the operation mode change 
request and the communication line addition information are sent to 

10 the transmission control unit 53. 

In the transmission control unit 53, the operation mode change 
request and the communication line addition information are received, 
operation modes corresponding to the error tolerance levels 
determined in the data sending and receiving device 13 of the data 

15 receiving end are selected according to the operation mode change 
request, and a plurality of data multiplexing methods relating to the 
selected operation modes are selected. Thereafter, pieces of media 
data are multiplexed according to the selected data multiplexing 
methods to produce a stream of multiplexed media data, and the stream 

2 0 of multiplexed media data is output to the data sending and receiving 
device 13 of the data receiving end. Also, in cases where the 
communication line addition information indicates the addition of new 
communication lines, the transmission control unit 53 instructs the 
line interface 51 to additionally connect a plurality of new 

2 5 communication lines, of which the number is indicated by the 

communication line addition information, with the line interface 51. 
Therefore, the new communication lines are connected with the data 
sending and receiving device 13 of the sending end. 
Next, a data transmission and reception operation of the data sending 

3 0 and receiving devices 13 and a communication line disconnecting 
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operation performed under the control of the data sending and receiving 
device 13 of the data receiving end will be described below. In this 
data transmission and reception operation, communication line 
disconnection information is sent from the data sending and receiving 
5 device 13 of a data receiving end to the data sending and receiving 
device 13 of the data sending end. 

As shown in Fig. 5B, a current line state of each communication line 
connected with the data sending and receiving device 13 of the data 
receiving end is always detected in the line state monitoring unit 

10 52 , and line state information indicating the current line states of 
the communication lines is sent to the transmission control unit 53. 
Here, the new communication lines are included in the communication 
lines connecting the data sending and receiving device 13 of the data 
receiving end and the data sending and receiving device 13 of the data 

15 sending end. Therefore, when a stream of multiplexed media data sent 
from a plurality of communication lines of the general communication 
circuit 14 is received in the line interface 51, the stream of 
multiplexed media data is sent to the transmission control unit 53. 
In the transmission control unit 53, an error tolerance level optimum 

2 0 to the current line state of each communication line is determined 
according to the line state information, the stream of multiplexed 
media data is demultiplexed to pieces of media data according to data 
demultiplexing methods corresponding to the determined error 
tolerance levels, and the pieces of media data are output to 

2 5 subscribers. Also, the determined error tolerance levels of the 

communication lines are sent to the operation mode change request 
outputting unit 54. 

Also, in cases where considerably-deteriorated line states of the 
communication lines are recovered to normal line states, high error 

3 0 tolerance levels of the communication lines are lowered to normal error 
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tolerance levels. Therefore, it is not required to insert an 
appreciable amount of redundant data into the stream of multiplexed 
media data for the purpose of strengthening the error tolerance of 
the stream of multiplexed media data in the communication lines. In 
5 this case, the data sending and receiving device 13 of the data 
receiving end negotiates with the data sending and receiving device 
13 of the data sending end for the disconnection of the new 
communication lines from the data sending and receiving device 13 of 
the data sending end. 

10 In detail, in the transmission control unit 53, communication line 
disconnection information indicating the disconnection of the new 
communication lines from the data sending and receiving device 13 of 
the data sending end is produced according to the line state 
information, and the determined error tolerance levels and the 

15 communication line disconnection information are sent from the 

transmission control unit 53 to the operation mode change request 
outputting unit 54 . 

In the operation mode change request outputting unit 54 , an operation 
mode change request indicating the changing to operation modes 

2 0 corresponding to the determined error tolerance levels is produced, 
and request data including the operation mode change request and the 
communication line disconnection information is output to the line 
interface 51. 

Thereafter, the request data including the operation mode change 

2 5 request and the communication line disconnection information are 

output from the line interface 51 to the data sending and receiving 
device 13 of the data sending end through one communication line or 
the communication lines of the general communication network 14. 
In the data sending and receiving device 13 of the data sending end, 

3 0 as shown in Fig. 5A, the request data including the operation mode 
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change request and the communication line disconnection information 
is received in the line interface 51 and is sent to the operation mode 
change request receiving unit 55. 
In the operation mode change request receiving unit 55 , the request 
5 data including the operation mode change request and the communication 
line disconnection information is received, the operation mode change 
request and the communication line disconnection information are sent 
to the transmission control unit 53. 
In the transmission control unit 53 , the operation mode change 

10 request and the communication line disconnection information are 
received, the new communication lines are disconnected from the data 
sending and receiving device 13 of the data sending end according to 
the communication line disconnection information, and communication 
line disconnection completion information indicating the completion 

15 of the disconnection of the new communication lines is produced. The 
communication line disconnection completion information is sent to 
the operation mode change request outputting unit 54 to produce request 
data including the communication line disconnection completion 
information is. Also, in the transmission control unit 53, operation 

2 0 modes corresponding to the error tolerance levels determined in the 
data sending and receiving device 13 of the data receiving end are 
selected according to the operation mode change request, and a 
plurality of data multiplexing methods relating to the selected 
operation modes are selected. Thereafter, pieces of media data are 

2 5 multiplexed according to the selected data multiplexing methods to 

produce a stream of multiplexed media data. The stream of multiplexed 
media data and the request data including the communication line 
disconnection completion information are output to the data sending 
and receiving device 13 of the data receiving end through the 

3 0 communication lines of the communication network 14. 
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As shown in Fig. 5B, in the data sending and receiving device 13 
of the data receiving end, the stream of multiplexed media data and 
the request data including the communication line disconnection 
completion information are received in the line interface 51. The 
5 stream of multiplexed media data is sent to the transmission control 
unit 53 and is demultiplexed to pieces of media data according to the 
data demultiplexing methods corresponding to the determined error 
tolerance levels , and the pieces of media data are output to 
subscribers. The request data including the communication line 

10 disconnection completion information is sent to the operation mode 
change request receiving unit 55 . In the operation mode change request 
receiving unit 55 , the request data including the communication line 
disconnection completion information is received , and the 
communication line disconnection completion information is sent to 

15 the transmission control unit 53. 

In response to the communication line disconnection completion 
information, the transmission control unit 53 instructs the line 
interface 51 to disconnect the new communication lines from the line 
interface 51 . Theref ore, the new communication lines are disconnected 

2 0 from the data sending and receiving device 13 of the data receiving 
end. 

As is described above, in the fourth embodiment, in cases where 
current line states of the communication lines connecting the data 
sending and receiving devices 13 of the data transmission and receiving 

2 5 ends considerably deteriorate, not only a transmission control is 

performed for pieces of media data or a stream of multiplexed media 
data according to data multiplexing methods or data demultiplexing 
methods corresponding to high error tolerance levels, but also new 
communication lines connecting the data sending and receiving device 

3 0 13 of the data sending end and the data sending and receiving device 
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13 of the data receiving end are added to sufficiently obtain a 
transmission bandwidth for the transmission of the stream of 
multiplexed media data. Accordingly, the media data can be prevented 
from being changed to faulty data or being lost during the multimedia 
5 communication, and the multimedia communication can be stably 
performed. 

Also, in the fourth embodiment, in cases where considerably- 
deteriorated line states of the communication lines connecting the 
data sending and receiving devices 13 of the data transmission and 

10 receiving ends are recovered to normal line states, not only a 

transmission control is performed for pieces of media data or a stream 
of multiplexed media data according to data multiplexing methods or 
data demultiplexing methods corresponding to normal error tolerance 
levels, but also the new communication lines are disconnected from 

15 the data sending and receiving devices 13 of the data transmission 
and receiving ends. Accordingly, a transmission band for the 
multimedia communication can be efficiently used while the multimedia 
communication is stably performed. 

In the fourth embodiment, each data sending and receiving device 

2 0 13 is connected with a plurality of communication lines (or a 

communication line) for data transmission and is connected with a 
plurality of communication lines (or a communication line) for data 
rece ption, and the total number of communication lines for data 
transmission and reception is not fixed. Therefore, even though the 

2 5 number of communication lines for data transmission connected with 

each data sending and receiving device 13 is increased or decreased, 
the number of communication lines for data reception connected with 
the data sending and receiving device 13 is fixed. However, it is 
applicable that the number of communication lines connected with each 

3 0 data sending and receiving devices 13 be fixed. In this case, when 



the number of communication lines for data transmission connected with 
the data sending and receiving device 13 is increased (or decreased) , 
the number of communication lines for data reception connected with 
the data sending and receiving device 13 is decreased (or increased) . 
5 Also, when the number of communication lines for data reception is 
increased (or decreased) , the number of communication lines for data 
transmission is decreased (or increased) . 

EMBODIMENT 5 

10 In the fourth embodiment, a plurality of new communication lines 
(or a new communication line) are additionally connected with each 
data sending and receiving device 13 in cases where the line states 
deteriorate , and the new communication lines (or the new communication 
line) connected with the data sending and receiving device 13 are 

15 disconnected from the data sending and receiving device 13 in cases 
where the line states ameliorate. Also, each communication line 
functions as a line for data sending or data reception. 

In contrast, in a fifth ombodiment, each communication line 
functions as a line for data transmission and functions as a line for 

2 0 data reception. Also, a data transfer rate allowed for a downward 
stream of multiplexed media data sent from a first data sending and 
receiving device 13 to a second data sending and receiving device 13 
through a communication line (or a plurality of communication lines) 
is adjusted, and a data transfer rate allowed for an upward stream 

2 5 of multiplexed media data sent from the second data sending and 

receiving device 13 to the first data sending and receiving device 
13 through the communication line (or the communication lines) is 
adjusted. 

Fig. 6A is a block diagram showing the configuration of a first data 

3 0 sending and receiving device 13, from which a downward stream of 
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multiplexed media data is sent out to a communication line and in which 
an upward stream of multiplexed media data transmitted through the 
communication line is received, according to a fifth embodiment of 
the present invention, and Fig. 6B is a block diagram showing the 
5 configuration of a second data sending and receiving device 13, from 
which the upward stream of multiplexed media data is sent out to the 
communication line and in which the downward stream of multiplexed 
media data transmitted through the communication line is received, 
according to the fifth embodiment. 

10 In Fig. 6A and Fig. 6B, 61 indicates a line interface for receiving 
a stream of multiplexed media data transmitted through a single 
communication line or a plurality of communication lines at a receiving 
data transfer rate (hereinafter, the data reception through a single 
communication line is described) and sending a stream of multiplexed 

15 media data to the communication line at a sending data transfer rate. 

62 indicates a line state monitoring unit for detecting a current 
line state relating to transmission quality in the communication line 
connected with the line interface 61 and producing line state 
information indicating the current line state of the communication 

2 0 line. 

63 indicates a transmission control unit for determining an error 
tolerance level of the communication line according to the line state 
information sent from the line state monitoring unit 62, performing 
a transmission control for pieces of media data, which are planned 

2 5 to be sent from the line interface 61, according to an operation mode 

corresponding to the determined error tolerance level, performing a 
transmission control for a stream of multiplexed media data received 
in the line interface 61 according to an operation mode corresponding 
to the determined error tolerance level, instructing the line 

3 0 interface 61 to increase a ratio of an allowable sending data transfer 
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rate to an allowable receiving data transfer rate in cases where a 
data amount of the stream of multiplexed media data planned to be sent 
from the line interface 61 is increased, and instructing the line 
interface 61 to decrease a ratio of an allowable sending data transfer 
5 rate to an allowable receiving data transfer rate in cases where data 
rate change information is received from the other data sending and 
rece iving device connected through the communication line. Here, the 
sending data transfer rate denotes a data transfer rate of transmission 
data, which is sent out from a data sending and receiving device, in 
1 0 the communication line . Also, the receiving data transfer rate denotes 
a data transfer rate of transmission data, which is received in a data 
sending and receiving device, in the communication line. 

64 indicates an operation mode change request outputting unit for 
producing an operation mode change request according to the error 

15 tolerance level determined in the transmission control unit 63, 

producing the data rate change information in cases where the data 
amount of the stream of multiplexed media data planned to be sent from 
the line interface 61 is increased, and outputting request data 
including both the operation mode change request and the data rate 

2 0 change information to the other data sending and receiving device. 

65 indicates an operation mode change request receiving unit for 
receiving request data including both the operation mode change 
request and the data rate change information from the other data 
sending and receiving device and sending both the operation mode change 

2 5 request and the data rate change information to the transmission 

control unit 63. 

Next, a data transmission and reception operation of the first and 
second data sending and receiving devices 13 will be described below 
on condition that a total transmission bandwidth (or a sum of an 

3 0 allowable sending data transfer rate and an allowable receiving data 



transfer rate) in the communication line is fixed. 

In cases where a data amount of a downward stream of multiplexed 
media data planned to be sent from the first data sending and receiving 
device 13 shown in Fig. 6A to the second data sending and receiving 
5 device 13 shown in Fig. 6B is increased or in cases where a degree 
of importance of the downward stream of multiplexed media data is 
heightened, it is required to heighten an allowable data transfer rate 
for the downward stream of multiplexed media data in the communication 
line. 

10 In this case, in the first data sending and receiving device 13, 
data rate change information indicating a request of the increase of 
a data transfer rate for the downward stream of multiplexed media data 
is produced in the transmission control unit 63, an operation mode 
change request indicating an operation mode corresponding to a high 

1 5 error tolerance level is produced in the operation mode change request 
outputting unit 64, request data including both the operation mode 
change request and the data rate change information is sent from the 
operation mode change request outputting unit 64 to the second data 
sending and receiving device 13. Also, the transmission control unit 

2 0 63 instructs the line interface 61 to decrease an allowable receiving 
data transfer rate allocated to the first data sending and receiving 
device 13 and to increase an allowable sending data transfer rate 
allocated to the first data sending and receiving device 13 by a degree 
of the decrease of the allowable receiving data transfer rate. Also, 

2 5 the error tolerance level of the communication line is heightened in 

the transmission control unit 63 regardless of the line state 
information, and pieces of media data are multiplexed according to 
an operation mode corresponding to the high error tolerance level to 
produce the downward stream of multiplexed media data. 

3 0 In the second data sending and receiving device 13 shown in Fig. 
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6B, when the request data including both the operation mode change 
request and the data rate change information is received in the line 
interface 61, the request data is sent to the operation mode change 
request receiving unit 65, and both the operation mode change request 
5 and the data rate change information are sent from the operation mode 
change request receiving unit 65 to the transmission control unit 63. 
In the transmission control unit 63 , an allowable sending data transfer 
rate allocated to the second data sending and receiving device 13 is 
decreased according to the data rate change information, and an 

10 allowable receiving data transfer rate allocated to the second data 
sending and receiving device 13 is increased according to the data 
rate change information by a degree of the decrease of the allowable 
sending data transfer rate. Also, an operation mode corresponding to 
the high error tolerance level is selected. 

15 Therefore, when the downward stream of multiplexed media data is 
sent from the first data sending and receiving device 13 to the second 
data sending and receiving device 13 through the communication line 
in which the allowable sending data transfer rate allocated to the 
first data sending and receiving device 13 is increased ( in other words, 

2 0 the allowable receiving data transfer rate allocated to the second 
data sending and receiving device 13 is increased) , the downward stream 
of multiplexed media data is demultiplexed in the transmission control 
unit 63 according to the selected operation mode. 

Also, in cases where a data amount of an upward stream of multiplexed 

2 5 media data planned to be sent from the second data sending and receiving 

device 13 shown in Fig. 6B to the first data sending and receiving 
device 13 shown in Fig. 6A is increased or in cases where a degree 
of importance of the upward stream of multiplexed media data is 
heightened, it is required to heighten an allowable data transfer rate 

3 0 for the upward stream of multiplexed media data in the communication 



57 



line. 

In this case, in the second data sending and receiving device 13, 
data rate change information ( or a data rate change request ) indicating 
a request of the increase of a data transfer rate for the upward stream 
5 of multiplexed media data is produced in the transmission control unit 
63, an operation mode change request indicating an operation mode 
corresponding to a high error tolerance level is produced in the 
operation mode change request outputting unit 64, request data 
including both the operation mode change request and the data rate 

10 change information is sent from the operation mode change request 
outputting unit 64 to the first data sending and receiving device 13. 
Also, the transmission control unit 63 instructs the line interface 
61 to decrease an allowable receiving data transfer rate allocated 
to the second data sending and receiving device 13 and to increase 

15 an allowable sending data transfer rate allocated to the second data 
sending and receiving device 13 by a degree of the decrease of the 
allowable receiving data transfer rate. Also, the error tolerance 
level of the communication line is heightened in the transmission 
control unit 63 regardless of the line state information, and pieces 

2 0 of media data are multiplexed according to an operation mode 

corresponding to the high error tolerance level to produce the upward 
stream of multiplexed media data. 

In the first data sending and receiving device 13 shown in Fig. 6A, 
when the request data including both the operation mode change request 

2 5 and the data rate change information is received in the line interface 

61, the request data is sent to the operation mode change request 
receiving unit 65, and both the operation mode change request and the 
data rate change information are sent from the operation mode change 
request receiving unit 65 to the transmission control unit 63. In the 

3 0 transmission control unit 63, an allowable sending data transfer rate 
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allocated to the second data sending and receiving device 13 is 
decreased according to the data rate change information, and an 
allowable receiving data transfer rate allocated to the second data 
sending and receiving device 13 is increased according to the data 
5 rate change information by a degree of the decrease of the allowable 
sending data transfer rate. Also, an operation mode corresponding to 
the high error tolerance level is selected. 

Therefore, when the upward stream of multiplexed media data is sent 
from the second data sending and receiving device 13 to the first data 

1 0 sending and receiving device 13 through the communication line in which 
the allowable sending data transfer rate allocated to the second data 
sending and receiving device 13 is increased (in other words, the 
allowable receiving data transfer rate allocated to the first data 
sending and receiving device 13 is increased), the upward stream of 

15 multiplexed media data is demultiplexed in the transmission control 
unit 63 according to the selected operation mode. 

For example, in cases where the line state of the communication line 
connected with the first data sending and receiving device 13 
considerably deteriorate, the error tolerance level for the 

2 0 communication line is considerably heightened so as to stably transmit 
both a downward stream of multiplexed media data and an upward stream 
of multiplexed media data through the communication line. Therefore, 
it is required to insert an appreciable amount of redundant data (or 
error correction codes) into each stream of multiplexed media data 

2 5 for the purpose of strengthening the error tolerance of the streams 

of multiplexed media data in the communication line. In this case, 
a transmission bandwidth for each stream of multiplexed media data 
is undesirably reduced. In this embodiment, a degree of importance 
of the downward stream of multiplexed media data output from the first 

3 0 data sending and receiving device 13 is compared with a degree of 
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importance of the upward stream of multiplexed media data output from 
the second data sending and receiving device 13. In cases where the 
degree of importance of the downward stream of multiplexed media data 
is higher than that of the upward stream of multiplexed media data, 
5 an allowable sending data transfer rate allocated to the first data 
sending and receiving device 13 is increased, an allowable receiving 
data transfer rate allocated to the first data sending and receiving 
device 13 is decreased, an allowable receiving data transfer rate 
allocated to the second data sending and receiving device 13 is 

10 increased, and an allowable sending data transfer rate allocated to 
the second data sending and receiving device 13 is decreased. In 
contrast, in cases where the degree of importance of the upward stream 
of multiplexed media data is higher than that of the downward stream 
of multiplexed media data, an allowable receiving data transfer rate 

15 allocated to the first data sending and receiving device 13 is 

increased, an allowable sending data transfer rate allocated to the 
first data sending and receiving device 13 is decreased, an allowable 
sending data transfer rate allocated to the second data sending and 
receiving device 13 is increased, and an allowable receiving data 

2 0 transfer rate allocated to the second data sending and receiving device 
13 is decreased. 

Also, in cases where a considerably-deteriorated line state of the 
communication line is recovered to a normal line state, the high error 
tolerance level for the communication line is lowered to a normal error 

2 5 tolerance level . Therefore, it is not required to insert an appreciable 

amount of redundant data into both the downward stream of multiplexed 
media data and the upward stream of multiplexed media data for the 
purpose of strengthening the error tolerance of the streams of 
multiplexed media data in the communication line. In this case, a ratio 

3 0 of the sending data transfer rate to the receiving data transfer rate 



60 



in the first data sending and receiving device 13 and a ratio of the 
receiving data transfer rate to the sending data transfer rate in the 
second data sending and receiving device 13 are set according to a 
ratio of a data amount of the downward stream of multiplexed media 
5 data to a data amount of the upward stream of multiplexed media data, 
the pieces of media data are multiplexed according to the normal error 
tolerance level in the first data sending and receiving device 13 to 
produce the downward stream of multiplexed media data , and the pieces 
of media data are multiplexed according to the normal error tolerance 

10 level in the second data sending and receiving device 13 to produce 
the upward stream of multiplexed media data. 

Next, a data transmission and reception operation of the first and 
second data sending and receiving devices 13 will be described below 
on condition that a total transmission bandwidth (or a sum of an 

15 allowable sending data transfer rate and an allowable receiving data 
transfer rate) in the communication line is not fixed. 

In cases where it- is required to heighten a sending data transfer 
rate (or a receiving data transfer rate) in the first data sending 
and receiving device 13, a sending data transfer rate (or a receiving 

2 0 data transfer rate) allocated to the first data sending and receiving 
device 13 is increased in the transmission control unit 63. Also, in 
cases where there is no margin of a receiving data transfer rate (or 
a sending data transfer rate) allocated to the first data sending and 
receiving device 13, it is not required to decrease the receiving data 

2 5 transfer rate (or the sending data transfer rate) allocated to the 

first data sending and receiving device 13. However, in cases where 
there is a wide margin of a receiving data transfer rate (or a sending 
data transfer rate) allocated to the first data sending and receiving 
device 13, the transmission control unit 63 of the first data sending 

3 0 and receiving device 13 instructs the line interface 61 to decrease 
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the receiving data transfer rate (or the sending data transfer rate) 
allocated to the first data sending and receiving device 13 by a degree 
of the increase of the sending data transfer rate (or the receiving 
data transfer rate). 
5 Also, it is required to heighten a sending data transfer rate (or 
a receiving data transfer rate) in the second data sending and 
receiving device 13 , a sending data transfer rate (or a receiving data 
transfer rate) allocated to the second data sending and receiving 
device 13 is increased in the transmission control unit 63. Also, in 

10 cases where there is no margin of a receiving data transfer rate (or 
a sending data transfer rate) allocated to the second data sending 
and receiving device 13, it is not required to decrease the receiving 
data transfer rate (or the sending data transfer rate) allocated to 
the second data sending and receiving device 13. However, in cases 

15 where there is a wide margin of a receiving data transfer rate (or 
a sending data transfer rate) allocated to the second data sending 
and receiving device 13, the transmission control unit 63 of the second 
data sending and receiving device 13 instructs the line interface 61 
to decrease the receiving data transfer rate (or the sending data 

2 0 transfer rate) allocated to the second data sending and receiving 
device 13 by a degree of the increase of the sending data transfer 
rate (or the receiving data transfer rate). 

As is described above, in the fifth embodiment, a data amount or 
a degree of importance in a downward stream of multiplexed media data 

2 5 is compared with a data amount or a degree of importance in an upward 

stream of multiplexed media data, and a data transfer rate for the 
stream of multiplexed media data corresponding to a large data amount 
or a high degree of importance is increased. Accordingly, each piece 
of media data can be prevented from being changed to faulty data or 

3 0 being lost during the multimedia communication, and the multimedia 
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communication can be stably performed. 

Also, in the fifth embodiment, in cases where a considerably- 
deteriorated line state of the communication line connecting the data 
sending and receiving devices 13 is recovered to a normal line state, 
5 not only a transmission control is performed for pieces of media data 
or a stream of multiplexed media data according to a data multiplexing 
method or a data demultiplexing method corresponding to the normal 
error tolerance level, but also the ratio of the sending data transfer 
rate to the receiving data transfer rate in each data sending and 

10 receiving device 13 is set according to a data amount ratio or an 
importance ratio. Accordingly, a transmission band for the multimedia 
communication can be efficiently used while the multimedia 
communication is stably performed. 
Also, in the fifth embodiment, in cases where the total transmission 

15 bandwidth is not fixed, it is applicable that another data 

communication be performed by using a non-used transmission bandwidth. 
Also, it is applicable that communication lines corresponding to 
non-used transmission bandwidth be disconnected from the data sending 
and receiving devices 13 to reduce the cost of the multimedia 

2 0 communication . 

In the fifth embodiment, the first and second data sending and 
receiving devices 13 are connected with each other through a single 
communication line in an asymmetrical digital subscriber line (ADSL) 
on condition that an upward stream of multiplexed media data and a 

2 5 downward stream of multiplexed media data are simultaneously 

transmitted through the communication line. However, it is applicable 
that the first and second data sending and receiving devices 13 be 
connected with each other through a plurality of communication lines 
on condition that an upward stream of multiplexed media data and a 

3 0 downward stream of multiplexed media data are simultaneously 
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transmitted through the communication lines. 
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Industrial Applicability 

As is described above, the data communication device according to 
this invention is appropriate to multimedia communication in which 
streams of multiplexed media data are transmitted from one data sending 
device to one data receiving device through a communication line or 
a plurality of communication lines. 
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CLAIMS 

1. A data communication device comprising: 

a line state monitoring unit for detecting a line state relating 
to transmission quality in a communication line and producing line 
5 state information indicating the line state; and 

a transmission control unit, having a plurality of operation modes 
corresponding to a plurality of error tolerance levels different from 
each other , for selecting a specific operation mode from the operation 
modes according to the line state information produced by the line 
10 state monitoring unit and performing a transmission control for 

transmission data, which is planned to be sent out to the communication 
line, according to the specific operation mode. 

2 . A data communication device according to claim 1 , wherein the 
specific operation mode is changed to another operation mode by the 

15 transmission control unit in response to the change of the line state 
indicated by the line state information during the transmission of 
the data without suspending the transmission of the data, and the 
transmission control is performed for the transmission data according 
to the changed operation mode by the transmission control unit. 

2 0 3 . A data communication device according to claim 1 , wherein the 

transmission control unit has a plurality of data multiplexing methods 
corresponding to the operation modes, a specific multiplexing method 
is selected from the multiplexing methods by the transmission control 
unit according to the line state information produced by the line state 

2 5 monitoring unit, and pieces of transmission data, which are planned 

to be sent out to the communication line, are multiplexed with each 
other to a stream of multiplexed transmission data according to the 
specific multiplexing method. 

4 . A data communication device according to claim 1 , wherein the 

3 0 specific operation mode is changed to another operation mode 



corresponding to a high error tolerance level by the transmission 
control unit according to the line state information in cases where 
the line state information indicates a deteriorated line state , and 
the specific operation mode is changed to another operation mode 
5 corresponding to a low error tolerance level by the transmission 
control unit according to the line state information in cases where 
the line state information indicates an ameliorated line state, 

5. A data communication device according to claim 1, further 
comprising: 

10 an operation mode change request receiving unit for receiving an 
operation mode change request from a second data communication device 
and sending the operation mode change request to the transmission 
control unit to make the transmission control unit perform the 
transmission control for the transmission data according to a 

15 particular operation mode indicated by the operation mode change 
request . 

6. A data communication device according to claim 1, further 
comprising: 

a line interface, connected with the communication line, for sending 
2 0 the transmission data to the communication line, 

wherein the transmission control unit controls the line interface to 
add a new communication line connected with the line interface, in 
cases where the specific operation mode corresponds to a high error 
tolerance level, and to disconnect the new communication line from 

2 5 the line interface in cases where the specific operation mode is 

changed to a low error tolerance level. 

7 . A data communication device according to claim 1, further 
comprising: 

a line interface for receiving and sending the transmission data 

3 0 to/ from the communication line, 
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wherein the transmission control unit controls the line interface to 
increase a data transfer rate for data sending while decreasing a data 
transfer rate for data reception by a degree of the increase of the 
data transfer rate for data sending in cases where the specific 
5 operation mode is changed to a particular operation mode corresponding 
to a high error tolerance level in the transmission control unit to 
perform the transmission control for the transmission data sent out 
to the communication line according to the particular operation mode. 

8. A data communication device according to claim 1, further 
10 comprising: 

a line interface for receiving and sending the transmission data 
from/ to the communication line, 

wherein the transmission control unit controls the line interface to 
decrease a data transfer rate for data sending while increasing a data 

15 transfer rate for data reception by a degree of the decrease of the 
data transfer rate for data sending in cases where the specific 
operation mode is changed to a particular operation mode corresponding 
to a low error tolerance level in the transmission control unit to 
perform the transmission control for the transmission data sent out 

2 0 to the communication line according to the particular operation mode. 

9. A data communication device comprising: 

a line state monitoring unit for detecting a line state relating 
to transmission quality in a communication line and producing line 
state information indicating the line state; 

2 5 a transmission control unit, having a plurality of operation modes 

corresponding to a plurality of error tolerance levels different from 
each other, for selecting a specific operation mode from the operation 
modes according to the line state information produced by the line 
state monitoring unit and performing a transmission control for 

3 0 transmission data, which is sent out to the communication line or is 
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received through the communication line, according to the specific 
operation mode; and 

an operation mode change request outputting unit for requesting of 
a second data communication device, with which communication is 
5 performed through the communication line, that an operation mode 
selected in the second data communication device is changed to the 
specific operation mode selected by the transmission control unit. 

10. A data communication device according to claim 9, wherein the 
request of the operation mode change request outputting unit to the 

10 second data communication device is performed during the sending or 
reception of the transmission data without suspending the sending or 
reception of the transmission data. 

11. A data communication device according to claim 9, wherein the 
transmission control unit has a plurality of data multiplexing methods 

15 corresponding to the operation modes, a specific multiplexing method 
is selected from the multiplexing methods by the transmission control 
unit according to the line state information produced by the line state 
monitoring unit, and the operation mode change request outputting unit 
requests the second data communication device, during the 

2 0 transmission of the data without suspending the transmission of the 
data, to select the specific multiplexing method. 

12. A data communication device according to claim 9, wherein the 
operation mode change request outputting unit requests the second data 
communication device to change the specific operation mode to an 

2 5 operation mode corresponding to a high error tolerance level in cases 

where the line state information produced by the line state monitoring 
unit indicates a deteriorated line state, and the operation mode change 
request outputting unit requests the second data communication device 
to change the specific operation mode to an operation mode 

3 0 corresponding to a low error tolerance level in cases where the line 
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state information produced by the line state monitoring unit indicates 
an ameliorated line state. 

13. A data communication device according to claim 9, further 
comprising: 

5 an operation mode change request receiving unit for receiving an 
operation mode change request from the second data communication 
device, and sending the operation mode change request to the 
transmission control unit to make the transmission control unit 
perform the transmission control for the transmission data, which is 
10 received through the communication line or is sent out to the 
communication line, according to a particular operation mode 
indicated by the operation mode change request. 

14. A data communication device according to claim 9, further 
comprising: 

15 a line interface, connected with the communication line, for 

receiving or sending the transmission data from/ to the communication 
line, 

wherein the transmission control unit controls the line interface to 
add a new communication line connected with the line interface, in 
2 0 cases where the specific operation mode corresponds to a high error 
tolerance level, and to disconnect the new communication line, which 
is connected with the line interface, from the line interface in cases 
where the specific operation mode corresponding to the high error 
tolerance level is changed to that corresponding to a low error 

2 5 tolerance level. 

15. A data communication device according to claim 13, further 
comprising: 

a line interface, connected with the communication line, for 
receiving or sending the transmission data from/ to the communication 

3 0 line, 
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wherein the operation mode change request receiving unit further 
receives a communication line adding request or a communication line 
disconnecting request from the second data communication device , the 
operation mode change request receiving unit sends the communication 
line adding request or the communication line disconnecting request 
to the transmission control unit, the transmission control unit 
controls the line interface to add a new communication line connected 
with the line interface according to the communication line adding 
request and changes the specific operation mode to an operation mode 
corresponding to a high error tolerance level according to the 
operation mode change request, and the transmission control unit 
controls the line interface to disconnect the new communication line, 
which is connected with the line interface, from the line interface 
according to the communication line disconnecting request and changes 
the specific operation mode to an operation mode corresponding to a 
low error tolerance level according to the operation mode change 
request . 

16. A data communication device according to claim 9, wherein the 
operation mode change request outputting unit requests the second data 
communication device to add a new communication line connected with 
the second data communication device in cases where the operation mode 
change request outputting unit requests the second data communication 
device to change the specific operation mode to an operation mode 
corresponding to a high error tolerance level, and the operation mode 
change request outputting unit requests the second data communication 
device to disconnect the new communication line, which is connected 
with the second data communication device, from the second data 
communication device in cases where the operation mode change request 
outputting unit requests the second data communication device to 
change the operation mode corresponding to the high error tolerance 
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operation mode is changed to a particular operation mode corresponding 
to a low error tolerance level in the transmission control unit to 
perform the transmission control for the transmission data sent out 
to the communication line according to the particular operation mode, 
5 and to decrease a data transfer rate for data reception while 

increasing a data transfer rate for data sending by a degree of the 
decrease of the data transfer rate for data reception in cases where 
the specific operation mode is changed to a particular operation mode 
corresponding to a low error tolerance level in the transmission 
1 0 control unit to perform the transmission control for the transmission 
data received through the communication line according to the 
particular operation mode. 

19. A data communication device according to claim 13 , further 
comprising: 

15 a line interface for receiving and sending the transmission data 
from/to the communication line, 

wherein the operation mode change request receiving unit further 
receives a data rate change request from the second data communication 
device, the operation mode change request receiving unit sends the 
2 0 data rate change request to the transmission control unit, the 

transmission control unit controls the line interface to increase a 
data transfer rate for data sending while decreasing a data transfer 
rate for data reception by a degree of the increase of the data transfer 
rate for data sending according to the data rate change request, in 

2 5 cases where the specific operation mode is changed to a particular 

operation mode corresponding to a high error tolerance level in the 
transmission control unit according to the operation mode change 
request to perform the transmission control for the transmission data 
sent out to the communication line according to the particular 

3 0 operation mode, and the transmission control unit controls the line 
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interface to increase a data transfer rate for data reception while 
decreasing a data transfer rate for data sending by a degree of the 
increase of the data transfer rate for data reception according to 
the data rate change request in cases where the specific operation 
5 mode is changed to a particular operation mode corresponding to a high 
error tolerance level in the transmission control unit according to 
the operation mode change request to perform the transmission control 
for the transmission data received through the communication line 
according to the particular operation mode. 

10 20. A data communication device according to claim 9, wherein the 

operation mode change request outputting unit requests the second data 
communication device to increase a data transfer rate for data sending 
while decreasing a data transfer rate for data reception by a degree 
of the increase of the data transfer rate for data sending, in cases 

1 5 where the operation mode change request outputting unit requests the 
second data communication device to change the specific operation mode 
to a particular operation mode corresponding to a high error tolerance 
level in the transmission control unit according to the operation mode 
change request to perform the transmission control for the 

2 0 transmission data sent out to the communication line according to the 
particular operation mode, and the operation mode change request 
outputting unit requests the second data communication device to 
increase a data transfer rate for data reception while decreasing a 
data transfer rate for data sending by a degree of the increase of 

2 5 the data transfer rate for data reception in cases where the operation 

mode change request outputting unit requests the second data 
communication device to change the specific operation mode to a 
particular operation mode corresponding to a high error tolerance 
level in the transmission control unit according to the operation mode 

3 0 change request to perform the transmission control for the 
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transmission data received through the communication line according 
to the particular operation mode. 
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ABSTRACT 

In multimedia communication between a data sending device and a data 
receiving device through a communication line, a line state relating 
to transmission quality in the communication line is always detected 
5 in the data sending device, an operation mode corresponding to an error 
tolerance level optimum to the current line state is selected in the 
data sending device, pieces of media data are multiplexed to a stream 
of multiplexed media data according to a data multiplexing method 
relating to the selected operation mode, and the stream of multiplexed 

10 media data is sent to the data receiving device through the 

communication line. Because the line state changes with time, the data 
multiplexing method also changes with time. When the line state 
deteriorates , a data multiplexing method corresponding to a high error 
tolerance level is adopted. Also, when the line state ameliorates, 

15 a data multiplexing method corresponding to a low error tolerance level 
is adopted. Accordingly, the media data can be prevented from being 
changed to faulty data or being lost during the multimedia 
communication, and the multimedia communication can be stably 
performed. Also, a transmission band for the multimedia communication 

2 0 can be efficiently used. 
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